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First Online Collabor ative L ear ning Experiences of Freshmen Studentsin
Turkey

Cengiz Hakan Aydin
Anadolu University
School of Communication Sciernces
Eskisehir, Turkey

Abstract

Inliterature, thereis very few significant study on the effectiveness of online collaborative learning on
students who had no prior experience of collaboration. This presentation describes a case study in which attitudes
of students who had no prior experiencein online learning and collaborative |earning toward online collaborative
learning in Turkey were investigated. Data have been collected by using a Likert type questionnaire and interviews.
Students mostly expressed positive attitudes toward online |earning while they indicated negative attitudes toward
collaborative learning. These negative attitudes associated with the preconceptions of learners about collaboration
and not enough prior experience to develop interpersonal skills. However, majority of the students pointed out that
they would like to take similar courses online and study collaboratively.

I ntroduction

Thefield of education has witnessed impressive changes during the last decade with the devel opments of
new communication technologies. These technologies hel ped faculties provide more interactive learning and apply
new pedagogical approachesin their courses.

One of these approaches that the communication technologies, especially Internet enabled is collaborative
learning. Literature has revealed that collaborative learning in classroom settings offer many benefits such as active
learning and peer interaction for learners. Many of these studies were carefully controlled to test the hypothesis that
collaborative learning was more effective then other modes of instructional delivery. The evidence for the
effectiveness of peer teaching iswell accepted for awide range of goals, content, and students. This effectiveness
has been repeatedly documented for the past 90 years. Klemm (1994) reports that over 575 experimental and 100
correlation studies have been conducted by awide variety of researchers who tested subjects of differing age,
cultures, and geographical areas. Most of these studies have revealed that collaborative learning is more effective
than most other approaches. The reasons of this effectiveness summarized by Smith (1993) as: (1) the student who
learns best is the one who organizes, summarizes, elaborates, explains, and defends; (2) more learning occursin an
environment of peer support and encouragement because students eagerly work harder and longer; (3) studentslearn
more when they're doing things they enjoy.

Developing body of research on online collaborative |earning has also shown that students get benefits
from distance and/or online collaboration. The researchers and writers such as Mason and Kaye (1990), Harasim
(1990), Henri and Rigault (1996) have described the potential of the Internet as an interactive environment that
would enable collaborative group learning and would change the nature of distance education from an autonomous,
isolated experience to a potentially social constructivist environment.

In the years that the I nternet has come into more widespread use for tertiary learning, online collaborative
learning has become more commonly accepted as an effective strategy that is now made possible by the technology.
Although literature has shown that online collaborative |earning has become a hot topic for researchers and
practitioners all over the world, there isalmost no or afew significant study on the effectiveness of online
collaborative learning on students who had no prior experience of collaboration, especially in Turkey.

Callaborative Learning in Turkey

In Turkey, most of the instruction almost all levels of education except higher education have avery
instructive structure. Teachers use textbooks, which are recommended by the Ministry of Education and prepared
according to the curriculum, during the instruction. They mostly present the instruction orally and conduct drill and
practice sessions. Sometimes enthusiastic teachers provide opportunity for students to do hands on activities,
discussions, inquiries. Although the Ministry of Education has recently started to encourage teachersto use



collaborative activitiesin their classes, amost no teachers use this approach due to lack of skills and time. So the
Turkish higher education students are not used to work in teams.

In addition, online education is not common in primary and secondary education in Turkey. So that almost
all Turkish students come to universities with no online learning experience. Even worst, amost half of them enter
universities with afew computer literacy skills.

Purpose and Method of the Study

This paper describes a study in which attitudes of undergraduate students who had had no online learning
and collaborative learning experience before having taken “ Introduction to Educational Communications” course
onlinein School of Communication Sciences Anadolu University in Turkey are investigated. In other words, the
main focus of this study wasto explore the attitudes of the students toward online collaborative education.

“Introduction to Educational Communications” is a 14 weeks long compulsory course for the freshmen
studentsin the Educational Communications and Planning Department. After three hours workshop on online
learning, collaborative learning and online collaborative learning, the students were asked to participate voluntarily
the study and take the course online. Only 19 out of 45 students, who enrolled this course, participated to the study
asthe subject group.

After two weeks of preliminary preparations, subjectstook the course entirely online during the spring
2001 academic semester. WebCT was used as the online |earning and management environment. At the end of the
course they were asked to fill the questionnaire and attend the interviews. For the data collection, athirty items
Likert type questionnaire was used. First ten itemsin the questionnaire were developed to learn the students’
reaction on online learning and the last ten items were related to the collaborative learning. Also, interviews were
conducted with the four of the randomly selected students to get a better in-sight about the students’ responses. The
participants' final grades are used for measuring their achievements.

Results

The study sought to explore the responses of the learners to online learning environment and collaborating
in this environment. The questionnaire at the end of the course asked students to provide their responses to a series
of questions on these topics. He questionnaire used a Likert scale responses with five categories arranged so that the
3.41 mean score indicated an expected level of agreement with the item while other responses enables students to
show higher or lower levels of agreement. The 3.41 mean average was determined after identifying the critical level:
4intervals/ 5 categories = 0.8. Asaresult of thisthe levels of agreement were determined as followings:

1 (Strongly Disagree) =1+ 08=18
2 (Disagree) =18+08=26
3 (Not sure) =26+08=34
4 (Agree) =34+08=42
5 (Strongly Agree) =42+08=5

Ininterpreting the results, 3.41 mean average was taken as what would be expected from agreed students and higher
scales (agree and strongly agree) and the lower scales (disagree and strongly disagree).

Onlinelearning. Student’s responses to questions concerning their impressions of the online learning were
generally positive (M=3,768). However, for the 9" item which is “I can remember better what | learn when | study
online”, average mean of students’ responsesislower then critical level of agreement (M g=3,158>M=3.41). Also,
students scored higher on the item #1 (It was interesting to study the topic online), item #3 (I liked working online)
and item #4 (I found easier to study online).

Table 1: Frequency of the students’ responses to the items related to online learning

Item 1 (Strongly 2 3 4 5 (Strongly M

# Disagree)  (Disagree) (Not Sure) (Agree) Agree)

1 0 2 1 1 5 4,000
2 0 1 5 11 2 3,737
3 0 1 5 6 7 4,000
4 0 2 3 7 7 4,000
5 0 3 4 7 5 3,737
6 0 3 6 5 5 3,632



7 0 1 4 9 5 3,947
8 0 2 8 5 4 3,579
9 0 7 4 6 2 3,158
10 0 2 5 5 7 3,895

means Scor e average 3,768

Collaborative learning. The collaborative learning activities tended to be viewed quite negatively by the majority
of the students (M=2,868). By looking at students' scores, it can be told that they were having problems with their
teammates all the time (M ,5=2,789) and were feeling discomfort working in the team (M ,6=2,684). M ost of the
students also expressed that they would prefer working individually to in teams.

Table 2: Frequency of the students' responses to the items related to collaborative learning

Item 1 (Strongly 2 3 4 5 (Strongly M
# Disagree)  (Disagree) (Not Sure) (Agree) Agree)
21 2 4 6 5 2 3,053
2 1 7 7 3 1 2,789
23 1 6 7 4 1 2,895
24 1 6 6 6 0 2,895
25 2 8 4 5 0 2,632
26 1 9 4 5 0 2,684
27 2 5 4 8 0 2,947
28 2 3 9 4 1 2,947
29 1 3 7 7 1 3,211
30 7 3 3 2 4 2,684
means Scor e average 2,868

At the end of the questionnaire, students were asked how they would like to take a similar course in the future and
four different instructional delivery formats offered the students. These were (1) online and collaborative, (2) online
and individualized, (3) face-to-face and collaborative, (4) face-to-face and individualized. Table 3 shows the results
of this question. M ost of the students (69.42%) chosen to take similar courses online but interestingly majority of
them (36.84%) also favored online collaborative learning. In addition, some of the students who indicated that they
would not like to take a course online prefer collaborative learning. With these students total percentage of the
students who favored collaborative learning is 52.63. Furthermore, only 31.58 % of the students wanted to take
similar courses face-to-face.

Table 3: Sudents’ preferences of delivery formats for the future courses

Delivery Number of the Students
Formats (%)

online and collaborative 7 (36.84)

online and individualized 6 (32.58)
face-to-face and collaborative 3(15.79)
face-to-face and individualized 3(15.79)
TOTAL 19 (100)

Interviews. During the interviews, the students (randomly selected four students) expressed several common
thoughts about the online learning and collaborative learning. One of these common thoughts was about their
distress with the technology. The server was down due to some technical problems during two weeks. So neither
instructor not students was abl e to reach the web site and email messages. This unpleasant situation created a
discomfort among students toward online learning. Another thought about online learning is that most of the
students took the course online because they heart alot about online education but did not know anything. So they



thought this could be an opportunity for them to learn this new environment. However, after the course, they found
that since they were coming to school for other coursesit was not worth to take the course online. Students were
asoindicated that it was hard to find a computer to use especially during the mid-term and finals. So, they believe
that online learners should have computers at home to be successful.

On the other hand, studentsfelt that because they did not know classmates well, they did not work together
efficiently. They indicated that it took several weeks to understand who in the team was working hard and who
needed more encouragement and push. They complained about the students who had chosen to do nothing but using
their teammates. Besides, they claimed that if they had chance to work with their close friends in teams, the team
work could have been better.

Discussions and Conclusions

The study has revealed several findings, most of which agreed with the literature. Findings related to the
students’ distress with this online course due to technological problems are similar to the ones that Hara and Kling
(2000), for instance, have reported. Online learning is a hot topic in Turkey but there are few attempts to offer online
courses and programs. One of the significant reasons of this shortage is the technological problems such as low
bandwidth, low home computer ownership, and lack of computer literacy skills of both instructors and learners
(Aydin, 2001). Due to these problems happened during the study, the students did not find what they were expecting
before the course about online learning. However, they still showed a higher level of positive attitude toward online
learning.

If online learning advocates and providersin Turkey do not want to loose their customers, they should offer
better examples of online learning. Especialy for the learners who are able to come to campus, providers should
design the coursesin away that these students can get benefit of them and value the potential of online learning. For
exampl e using a blended mode to create constructivist learning environments or online learning communities among
on-campus students might be away of uncovering the benefits of online learning. Providers should not ignore that
today’ s on-campus students might not be able to come to campuses to improve their skills or to get a higher level of
education (e.g. masters’ degree or PhD) after the school. So it isimportant to find the right mode of online learning
for the learners and train them about online learning before actually start an online course.

On the other hand, it can be claimed that the Turkish education system is highly competitive. That isit
forces students work alone and hard to be able to get in good schoolsin every level, although over the recent years
the Ministry of Education tries to encourage the teachers to use collaborative activities in their classes. So that
students devel op positive attitudes towards individualized and competitive learning rather then collaborative
learning. They come to the higher education with this preconception. The students participated with these
preconceptionsto the study. Asit isindicated in literature, students should be trained before a collaborative learning
experience. That iswhy the students were trained about online learning and collaboration during the first two weeks
of the study. However, the study shows that those two weeks were not enough for them to acquire social and
interpersonal skillsto complete acollaborative activity. Therefore, before starting an online collaborative
experience, the designers must be sure that their students have devel oped a satisfied level of interpersonal and social
skillsthat will help students while they are collaborating to learn online.

Besides, online collaborative learning does not require that all the activities must be online for on-campus
students. In other words, some parts of collaborative work can be face-to-face if the students have timeto come to
the school. For instance, discussions among team members can be held in face-to-face meetings and presentation of
the results of these discussions can be posted online. There are many ways of designing collaborative activities and
it isimportant to find the right blend for the learners.

Overall, this study shows that although students had problems in collaborating online with their classmates
and the course did not fulfill their expectations about online learning, they still would like to have more online
learning experiences and favor studying collaboratively.

In the future research studies, effects of computer literacy, group composition, readiness for online learning
in terms of computer ownership, online and/or distance learning self-efficacy, learning styles and strategies, prior
experiences on students' achievement and attitudesin online collaborative learning can be investigated. Various
comparisons such as face-to-face versus online collaboration, undergraduate versus graduate students might also be
conducted in the future.
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Abstract

This study was an examination of the differences in group communication patter ns between two different
sections of a project-based course. One was a face-to-face class while the other was an online learning class. Small
group interactions, learner attitudes, and |earning achievement are compared. Results show that there was no
difference between face to face and online lear ning achievement; however face to face and online learners differed
in types of interactional statements, flexibility in group roles, and degree of learner comfort early in the course.

Introduction

As applications of computer-mediated communication become more and nore accepted for teaching,
educators will need to understand the strengths and constraints of such educational delivery modes and be ableto
develop strategies that can support communication and learning in these environments. Computer-mediated
communication includes synchronous or asynchronous communication tools such as electronic mail, discussion
boards, and computer conferencing. In thistype of communication senders encode the messagesin text that are
relayed from the senders' computers to awebsite accessed by everyone or to one or more selected receivers
computers (Walther, 1992).

The most common theories of computer mediated communication such as social presence theory and media
richness theory note that electronic mails, discussion boards, and virtual chat eliminate nonverbal cuesthat are
generally rich in the face-to-face communication environment. The absence of such codes affects the user’s
perceptions of communication content and constrains the users' interpretations of messages. Such characteristics
raise the very real possibility that computer-mediated communication may be less suitable for certain
communication purposes (Rice, 1984, see also Trevino, 1987) or that there may be negative effects on the
communication process (Jonassen, & Kwon, 2001; Hiltz, Johnson, & Truroff 1986) and, hence, on the learning
process.

In order to understand the effectiveness of the computer mediated system, therefore, it is essential to
understand the communication process involved in interactions between instructors and students and among students
in such systems. Perhaps one of the most feasible and useful ways to determine the strength and limitationsin
computer-mediated communication isto examine the similarities and differences of the communication processin
computer-mediated learning environments with the face-to-face (F2F) learning environment.

Past Research

The findings to date concerning the effects of computer-mediated communication on the learning process
have been mixed. Research has demonstrated that computer-mediated communication in asmall group teaching-
learning process creates more flexible communication patterns (Berge & Collins, 1996; Heller & Kearsly, 1996;
Ruberg, Moore, & Taylor, 1996). Computer mediated communication allows students to interact with their groups
members in atime that convenient for them (Berge & Coallins, 1996; Heller & Kearsly, 1996; Ruberg, Moore, &
Taylor, 1996) and may increase students' sense of responsibility and self discipline (Berge & Collins, 1996; His &
Hoadley, 1997).

Computer mediated communication may also affect the social relationships of learners and the process and
content of group discussions and individual perspectives. Social relationships may be equalized during interactions
by the lack of social cues and cultural differences (Berge & Collins, 1996; His & Hoadley, 1997). Such changesin
relationships may also open learners to new meanings and perspectives (Heller & Kersley, 1996; Ruberg, Moore, &
Taylor, 1996). The need to articulate one’ s arguments in computer mediated communication in a small group forces
group members to put their thoughtsinto awriting in away that others canunderstand (Valacich et al. 1994).

However, computer mediated communication can also create difficulties for some students, especialy in
small group learning environments. For those students who are in need of structure and guidance, theincreasein
responsibility can be problematic (Berge & Collins, 1996). And the lack of the social cuesin asmall group may



actually contribute to students becoming antagonistic toward others. Computer-mediated communication, especially
in an asynchronous mode, may disrupt the natural flow of conversation in asmall group, removing the discourses
fromitslogical context (Kelly & McGath, 1990). This can make the communication processin asmall group not
only inefficient, but can also lead to misinterpretation of meaning and negative learner attitudes toward the learning
experience.

The most recent research in computer-mediated group communication is Jonassen and Kwon’s (2001)
study comparing the communication patterns within the groups that were collaboratively solving problemsvia
computer conferencing. Through the use of cluster analysis of the communication patterns, the study concluded that
computer-mediated communication is more task-oriented and more focused in asmall group involved in complex
problem-solving. This may be the result of the computer mediated communication system giving learners more time
for critical thinking and composition of their responses. Another possibility, not mentioned by this study, isthat off
task comments in asynchronous environments usually may not generate responses from other learners fast enough to
get such dialogue going.

Despite the growth of studiesin computer-mediated communications involving small groups, thereisno
research comparing F2F and online learners involved in intensive small group teams throughout a semester in a
project-based learning environment. Nor have the perceptions and attitudes of such |earners been compared
regarding their roles in the group, feelings about the group processes and preferences for communication tools, and
their evaluation of their own learning outcomes in such alearning environment. Because of thislack of empirical
evidence for small group effectivenessin the online learning environment, an exploratory study was conducted to
investigate questions related to patterns of interaction and group work processes in the online learning environment
using conputer-mediated communication tools.

Resear ch Questions

The purpose of this exploratory study was to compare the similarities and differencesin communication
patterns and related learner perceptions and attitudes for learners working in small groups in F2F and online learning
environments. Specifically, this study examined: 1) project team (small group) interactionsto see if the findings of
the Jonasseon and Kwon (2001) study would be replicated in terms of more task-related statements for F2F learners,
and to determine what types of interaction were most common for each type of learning environment; 2) learner
attitudes and perceptions to determine if there were differences between F2F and online learnersin regard to their
feelings about collaborative group processes and their own roles, communication tools, and their own learning
outcomes; and 3) learner achievementsto see if quality of products and course grades were different for F2F versus
onlinelearners.

Theresearch questions to be answered in the current study were as follows:
1. Aresmall groupsworking in online courses more task-focused in their small group communications than F2F
learners?
What types of interaction are most common in the two learning environments?
Areonline learners as comfortable in their team roles as learnersin the F2F teams?
Are online learners as satisfied with the communication processes for group work as F2F learners?
Which communication tools are most useful for online learners?
Arethe learning outcomes (achievement of course goals as measured by team assignment grades) the same for
F2F and the online learners?

Method
Independent Variable

In order to compare interaction patterns and learner perceptions and attitudes, the delivery of one course
during one semester with two different conditions of delivery was the independent variable. One section of the
course was given face-to-face (F2F) with weekly classroom meetings and with a course website used for e-mail
posting of information and afew activities (web-assisted). The other section of the course was given completely
online through the use of a computer-mediated system. Students from one section did not interact or contact each
other, and each viewed and used only the materials presented to their sections or available on their own websites.
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Dependent Variables

To measure the results of the two different learning environments, the dependent variables selected were
the 1) communication patterns of the small groups working in each type of learning environment; 2) the perceptions
and attitudes of the learners concerning team processes, communication tools, and quality of assignments; and 3) the
grades for course assignments (products each group had to develop to fulfill assignment requirements).

Two Learning Conditions

An extensive body of literature supports the notion that awell-designed course will be effective in the face-
to-face learning environment; (Dick & Carey, 1996; Gagne, Briggs, & Wager, 1988) and some studies have now
included web-based |earning environments as well (Bichelmeyer et al., 2001; Relan & Gillani, 1997). Using
principles of good course design and adaptation for the web, a graduate level education course, The Management of
Instructional Development, was designed and devel oped based on an existing course that is part of the Instructional
Systems master's program at Florida State University. The new online version of the course could be used to satisfy
amanagement requirement in both the existing face-to-face graduate program as well asfor the relatively recently
implemented Master'sin Distance Learning also offered through the Instructional Systems Program.

In the F2F version the instructor and students met for 2 3/4 hours once aweek for 16 weeks with
attendance required. Most of the activities of the F2F version class were conducted in class, but the course did have
awebsite available to these learners. On the website were slides used during class, description of assignments, and
directions for two online learning activities resulting in threaded discussions for two of the sixteen weeks In
addition, all the communication tools of small group discussion boards, virtual chat, and e-mail were available for
F2F |learners but the instructor did not specify making use of them, just that they were there.

The course, Management of Instructional Development, is project-based and requires extensive group
collaboration throughout the semester. The F2F version has been given many years and has a stabl e set of skillsand
abody of knowledge with related class activities and course assignments. This content, using the same textbooks,
class|lecture slides, course assignments, and grading schemawas used in the online course as well as the F2F course.
Class activities were adapted for the online environment, but used the same content and the same or very similar
types of learner behaviors. However, instructor presentations were replaced by website files of course slides and
additional information as required, and synchronous discussions and activities conducted in the classroom were
replaced with asynchronous discussions and activities using the course discussion board on the online version
website. Small groups were formed as project teams by the fourth week of the sixteen week semester and were used
for weekly activities aswell asfor five major class products. Both courses also had two major assignments done
individually as well asweekly individual activitiesthat complemented the group work assignments.

Learners

The subjects of this study were 36 students (24 in the face-to-face course and 12 in the online distance
learning course) enrolled in two different sections of EME 6631, Management of Instructional Development. All of
the learners were graduate students, with 22 of the F2F learnersand all of the online learners majoring in
Instructional Systems. The two non-mgjorsin the F2F section were taking the course as electives for graduate
programsin other departments or colleges. All but one of the online students had taken at |east one online course
within the past year. Three of the online learners were geographically located in the same city asthe university while
the rest were disbursed throughout the southeast, mid-atlantic, and mid-western states.

Instructors

Both sections of the course were taught by the same instructor who had taught the F2F version for the past
three years. Inthe online section, she was assisted by ateaching assistant who managed and monitored the course
website on adaily basis and was the first to receive questions on procedures or content. The teaching assistant had
taken the F2F version one year before and was completely familiar with the readings, in class activities, and
assignments. In addition, he had worked with the instructor to develop the online version. On occasion the teaching
assistant referred questions of content to the instructor who would then post her responses directly in the online
discussion board or e-mail the appropriate learners. All assignments were graded by the instructor for both versions.
Theinstructor led the F2F version but the teaching assi stant attended each class meeting to ensure hisown
consistency in working with the online learners.



Instruments and M easur ements
Gathering and Coding of Interaction Data

Two of the F2F class meetings were observed and interactions coded at the time and two other class
meetings were videotaped and interactions coded at alater time. The online section interaction data were obtained
from the archived data of the small group discussion boards and small group virtual chats.

L earner communication patterns were coded into twelve categories based on a coding scheme devel oped
from Jeong's model (2002) focusing on online debate and Poole and Holmes model (1995) focusing on problem
solving. Any meaningful statement between group membersis regarded as a communication fact and is assigned a
category from the communication pattern model. The categorization is made at the sentence level. An additional
category of negotiation was added because negotiation isan important part of the group communication processin
the course, both within groups and between client and vendor groups. While Poole and Holmes have a sol ution
development category, neither they nor Jeong have a category of interaction that includes sentences moving the
group toward consensus and involving statements of give and take. The categories, therefore, had to be modified to
include a"negotiation" communication fact. The twelve categories, used in the present study are shownin Table 1.

Table 1: Coding Categories

Code Category Explanation Example
0 State a proposal Initial statements proposed to i.e. “regarding vendor suggestion- |
solve aproblem. think we should mention we welcome

suggestions to jump-start or kick off
the project, as well as suggestions for
continued progress, motivational
activities through the winding-down
period”

1 Support a Support of aninitial proposal i.e. “Audio make sense. If we're aware
proposal that people are looking at a simulate

screen, their hearing is free to listen to
instruction”

2 Oppose or Oppose, disagree, criticize i.e.“... Wecannot really accept the
criticizea other’s statements scope to be optimized because it do
proposal not fit for our initial objectives...”

3 Elaboration Explanation of the proposal i.e. “Thisallows notes to be taken, etc”

without justifying or defending it

4 Smple agree or Statements of approval or i.e. “Good one, A... should be tested
disagree objection related to other asit will be delivered”

statements. It usually only
involves very few words and
does not involve reasoning
process.

5 Answer questions | Statements to answer the i.e. “User guideisto assist learner in

guestions for the clarification self-directed |earning”

6 Ask questions for The statements to clarify the i.e. “Wasthe CD to run apilot prior to
clarification content, the procedure of the load it you intranet? (i.e. “Was the CD

discussion torunapilot prior to load it you
intranet?’

7 Negotiation Statement for consensus making | i.e. “Asyour told us, scopeis

in group discussion important, but what | am thinking is
that may be...”

8 Draw a conclusion | Statements attempt to make a i.e. “O.K. So we can adjust our

final decision for a content estimates and staffing to reflect this
related topic for the group decision.”
discussion

9 Orientation Statements orient or guide i.e. “Can we discuss the pilot now?’

group’ s process or procedure

Il Non-task Any off-take statements not i.e.“Hi, A, | haven't had much luck in




related to solving the problem getting usin-state tuition.”
such as personal comments

? Unknown Statements that cannot be clearly | NA
transcribed from video tapes or
the statements two coders cannot
agree with each other after
consensus making.

Gathering and Coding of Student Perceptions and Attitudes

Two open-response anonymous surveys were used to measure student perceptions and attitudes with one
administered halfway through the semester (week 8) and the other during the last week of the course (week 16). Five
categories of the learner perceptions toward the small group team process were measured. These questions asked
learnersto 1) describe their role in the group process, changesin roles, and their degree of comfort with their roles:
2) evaluate the process of team discussions and methods for communication; 3) evaluate the quality of the team
products; 4) evaluate the feedback they received on course activities and products; and 5) describe their preference
for course delivery.

L ear ning Outcomes

Three products devel oped by the teams were used to evaluate learning outcomes. These three products
were the major part of the group work assignments for both courses and all required collaborative group work.
These products were the Estimation Report, the Negotiation Report, and the Project Proposal. The grading rubrics
developed by the instructor and used for the previous three years were used as the evaluation instrument. See Figure
1 for an example.

FIGURE 1. Sample grading rubric
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Analyses and Results
Interaction Analysis and Results

Three activities of both the online and F2F versions were analyzed by two coders. The two coders
discussed each statement until they reached agreement. If an agreement could not be reached, the statement was
categorized as unknown (?). There were altogether 271 F2F statements and 848 online statements.

Results for Question 1

Are small groups working in online courses more task-focused in their communications than F2F course
small groups? Jonassen and Kwon’s (2001) study result on communication pattern is not replicated in one (see Table
2).Overall, there was no apparent difference in non-task statements between the two different learning environments.
F2F had 11.8% non-task statements and online had 10.0% non-task statements. (see Table 2 code//, Chi-square =
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.84 not significant at .05 level) However, in asynchronous communication (threaded discussion board), non-task
statements make up 6.1% (see Table 3 code //), which is much lower than those in face-to-face learning environment
11.8%. But, after a Chi-square test, this difference is not statistically significant. Chi-square = 5.51 not significant at
.05 level, but close to the table value 5.99)

Table 2: Comparison of All Statements in Both Learning Environments

Codes 0 1 2 3 4 5 6 7 1/ ? All
Faceto 16 13 4 12 | 39 32 31 69 5 4 32 1 | 271
face
statements
% of 4.8 5.9 1544|144 | 118 | 114 | 255 (18| 15 11.8 | 4.1 | 100
statements
Online 179 | 80 19 |44 | 40 63 109 111 19 | 92 85 30 | 848
class
Combined
total
% of 211 | 94 22|52 |47 8.0 129 | 131 (22| 108 | 100 | 35| 100
combined
total

o
©

Table 3: Comparison of Types of Statements (F2F and Online Threaded Discussion and Virtual Chat)

Codes 0 1 2 3 4 5 6 7 8 9 /! ? All
Faceto 16 13 4 12 | 39 32 31 69 5 4 32 1 | 271
face
statements
% of 4.8 5.9 15(44 (144 | 118 | 114 | 255 (18] 15 118 | 4.1 | 100
statements
Online 67 338 3 6 7 37 18 15 4 22 12 5 196
class
discussion
board
% of 342 | 194 |15|31| 36 189 | 9.2 7.7 20| 112 | 61 2.6 | 100
statements
Online 112 | 52 16 [ 38 | 33 31 9 % 15 | 70 73 25 | 652
class
discussion
virtua
chat
% of 172 | 8.0 25(58]5.1 4.8 140 | 147 | 23| 107 | 11.2 | 3.8 | 100
statements

Table 4: Legend of codes and categories

Code  Category Code Category
0 State a proposal 6 Ask questions for clarification
1 Support a proposal 7 Negotiation
2 Oppose or criticize a 8 Draw a conclusion
proposal
3 Elaboration 9 Orientation
4 Simple agree or disagree I Non-task
5 Answer questions ? Unknown
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Results for Question 2

What types of learner interactions are most common in small groupsin the two learning environments? The
online environment had more than four times as many statementsin the category of “state aproposal” than did the
F2F. (21.1% vs. 4.8%, see table 2 code O, Chi-square = .32.60, significant at .01 level).There were more
“orientation” statementsin the online learning environment (10.8% vs. 1.5%, see table 3 code 9, Chi-square=22.56,
significant at .01 level). The F2F environment had three times as many statementsin the category of “simple agree
or disagree”. (14.4% vs. 4.7%, see table 2 code 4, Chi-square=29.81, significant at .01 level) and twice as many
statementsin the category of “negotiation”. (25.5% vs. 13.1%, see Table 2 code 7, Chi-square=24.40, significant at
.01 level).
Analysis and Results of Learner Perceptions and Attitudes

Comments from the anonymous open response surveys were content-analyzed by grouping common

statements into opinion/feelings categories according to the survey questions (Patton, 2001). Then the frequencies
were computed for each category and converted to percentages to enable comparisons between the two groups. Itis
important to remember that there were double the number of learnersin the F2F section, thus percentagesin the F2F
section represent twice the number of students as do the percentages given for the online section. Because of the
small sample size, the frequencies were not tested for significance but were reviewed for trends and patterns.

Resultsfor Question 3

Are online learners as comfortable in their team roles as the learners in F2F teams? At the midpoint of the
course thefirst survey revealed that over half the learnersin both the online and F2F coursesindicated initial
comfort with their rolesin their teams (online = 58% and F2F = 68%). By the end of the course the results from the
second survey showed that both groupsincreased in comfort with their team roles as the semester progressed, but
the online learners increased in comfort more and became comparabl e to the number of F2F learners feeling
comfortable (online = 75% and F2F = 79%). Even though online learnersinitially felt less comfortable, they
finished the semester virtually as comfortable as the F2F classin their group roles.

One interesting unanticipated finding related to the flexibility of roles within the group. While initially
about one third of the F2F and online learners indicated they were flexible in their roles in group work, by the end of
the course 67% of the F2F learners indicated that they played both |eader and supporter roles at various times during
the semester, while only 33% of the online learners said they played various roles.

Resultsfor Question 4

Are online learners as satisfied with the communication processes for group work as the F2F learners?
Through an oversight, feelings about the team discussion process were gathered only at the midpoint of the course.
At that time more than 2/3 of the F2F |earners were happy with the team discussion process while only athird of the
online learners were satisfied. See Table 5for the summary of results on learner perceptions and attitudes toward
their group roles, team process, and group products.

Table 5: Summary of Learner Perceptions and Attitudes

Comfort with | Flexibility in Satisfied with Team Satisfied with Group
Roles Roles Process Products
F2F 68% 30% 68% 74%
Midcourse
Online 58% 30% 3% 67%
Midcourse
F2F 7% 67% NA 74%
End Course
Online 75% 33% NA 75%
End Course

Resultsfor Question 5

Comparisons of use of the communication tools available to all learnersin both versions of the course
showed that F2F learners actually made even more use of e-mail than did the online |earners (F2F = 94%, online =
83%). Both F2F and online learners made use of the small group discussion boards, with the online learners, not
surprisingly, indicated greater use than the F2F learners (online = 50%, F2F = 39%). Virtual chat was used by only



25% of the online learners and none of the F2F learners. And finally, the telephone was used by more than two-
thirds of the online learners while only athird of the F2F learners reported using the telephone. It isimportant to
note that all of the online learners reporting use of the telephone mentioned scheduling regular or occasional
conference calls with their project teams (small groups), not individual telephone calls between two team members.
None of the F2F |earners mentioned holding conference calls. The results of learner use of communication tools are
summarized in Table 6.

Table 6: Summary of communication tool use

E-mail Small Group Virtual Chat Telephone
Discussion Bd.
F2F HM% 3% 0% 3%
End Course
Online 83% 50% 25% 67%
End Course

Results for Question 6

Arethe learning outcomes the same for F2F and online learners? Evaluation of the three major group
assignments (estimation report, negotiation reports and the project proposal) showed that the products from both
sections of the course were equally satisfactory. (see Table 7). Regarding learner perceptions of their group
products, at the midpoint of the course the online learners were less satisfied with the quality of their group products
(67% of online learners were very satisfied while 74% of the F2F learners were very satisfied). By the end of the
course, the number of online learners very satisfied with the group products had increased and was comparable to
the F2F learners (online was 74%, while F2F was 75%). See Table 5.

Table 7: Learning outcomes measured by three assignments

F2F Average Online Average

Estimation Report (full score 15 14.33

15 points)

Negotiation Report (full score | 5 5

5 points)

Project Proposal (full score20 | 18.96 20

points)

Sum 38.96 39.33
Discussion
Question 1

Are small groups working online more task-focused in small group interactions than F2F small groups?
The present study found no difference until the threaded discussion interactions were separated from the Virtual
Chat interactions. Then the online learners comments were more task focused in the threaded discussion boards. In
the Virtual Chat, however, non-task comments were almost as prevalent in the online environment as in the F2F
environment. Asynchronous interactions seems to promote more time for learners to reflect and devel op indepth
questions, comments, or responses. Implications for teaching are that F2F courses may benefit from some required
asynchronous threaded discussion activities for small groups. This suggestion must be tempered, however, with the
need for the instructor to pose questions or issues requiring reflection.

Question 2

What types of interactions are most common in small group work in the two different learning
environments? Oneinteresting finding is that the online environment has about four times as many statementsin the
category of “stateaproposal” thanthe F2F. (21.1% vs. 4.8%, Chi-square=32.60, significant at .01 level). One
possible explanationsisthat in the online environment, team members have difficulty figuring out what has been
said, consequently they do not respond to a proposal which causes theinitiator to either restate the proposal or to
make a new proposal. One solution may be to provide online learners with access to synchronous modes of audio
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communication such as Web 4M or telephone conferencing for group organizational and planning meetingsto help
learners be more efficient and accurate in their group work.

The face to face environment has three times as many statements in the category of “simple agree or
disagree” (14.4% vs. 4.7%, Chi-square=29.81, significant at .01 level). One explanation may be that online
environment provides students with more time to reflect and thus more time to elaborate on their opinions. We think
this finding hasimplication on practice of course design. Course designer can intestinally put some of F2F activities
which requires more time for reflection and high order thinking on the discussion board of the course website to
promote learner’ s reflection process.

The face to face environment has twice as many statementsin the category of “negotiation” (25.5% vs.
13.1%, Chi-square=22.40, significant at .01 level). It may be that more cues such as tones, gestures, facial
expressions are needed to engage learnersin efficient negotiation. There are more “ orientation” statementsin on-line
learning environment. (10.8% vs. 1.5%, Chi-square=22.56, significant at .01 level). One explanation is that on-line
learning environment isless structured than F2F and it requires more statements to compensate for lack of social
cues and behavioral indicators.

Question 3

Are online learners as comfortablein their team roles as learners in the F2F teams? I n this study only half
of the online learners felt comfortable in their group roles at the midpoint of the course while over two thirds of the
F2F learners felt comfortable at that point. However, by the end of the course the online learners were as
comfortable asthe F2F learners. Thisfinding may be related to the fact that the online environment has fewer social
cues so it takes learners alonger period to get to know each other and feel comfortable working within their teams.
Also, online learners had to experiment with the communication tools available in the course, and this required more
effort and time for online learners to determine what tools were most effective. In contrast, F2F learners did not
have the same barriers, and began to get to know each other more fully and easily during regularly scheduled class
meetings. Half of the online learners eventually settled on telephone conferences to provide synchronous team
meetings once aweek. In such communication, voice contact gave more social cues, as well as help learnersresolve
issues and make plans with more ease and in a more timely fashion.

Another point to consider isthat online learners using virtual chat approximated F2F learners in the amount
of non-task statements they made, indicating that this communication tool enabled them to exchange some “social
cues” information and build feelings of intimacy more easily. The important element to consider is that
synchronous, as opposed to asynchronous, communication seemsto foster the exchange of information that helps
learners begin to build a sense of community and comfort within asmall group.

Finally, the issue of role flexibility indicated that the F2F learners tended to play more roles as the semester
progressed, and over three fourths expressed comfort with these roles. While three fourths of the online learners
also expressed more comfort at the end of the semester, they also indicated less flexibility in the roles they played.
Explanatory comments in the open responses on the survey indicated that online learners tended to feel that it was
more expedient to settle into arole (whether leader or supporter) and continue to play that role from week to week.
Thisis probably related to the inefficiencies of communication using the computer-mediated tools and the pressure
to get group work compl eted and assignments submitted.

Questions4 and 5

Are online learners as satisfied with the communication processesfor group work as F2F learners? Which
communication tools are most useful for online learners? At the midpoint of the course only one third of the online
learners were happy with the communication processes used for small group work while over two thirdsof the F2F
learners were satisfied. Explanatory comments indicated that crossed messages, lack of timely responses,
conflicting personal and work schedules contributed to more online learners being not completely satisfied.
However, none of the learnersin either section indicated complete dissatisfaction; rather the online learners
mentioned problemsin coordinating their effortsin atimely fashion and some occasional confusion of who would
do what.

In the explanatory comments related to Question 5 on the most useful communication tools for online
learners, two-thirds of them mentioned how efficient and satisfying the use of telephone conferencing had been. The
audio portion enhanced the sense of team members asindividuals and how they were responding to each other,
which probably contributed to the sense of satisfaction, too. While 25% of the online |earners also used the Virtual
Chat, comments indicated that typing skills and problemsin knowing who was preparing to respond at any onetime
made the text -based Virtual Chat less satisfying that the telephone conferences. Here again, communicating in real
time (synchronously) allowed learners to more quickly and easily make plans and clear up confusions.
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Dissatisfaction with the team communication processes expressed in the F2F class centered more on team members
not showing up for meetings, getting work done on time, or participating as fully as expected.

Of the computer-mediated communication tools avail able to both sections, the most useful tool for both
delivery modes was definitely e-mail. However, online learners mentioned that they did not find it as useful for
group discussions and team work processes because of the time it took for everyone to respond and the confusion
resulting from crossed messages. Instead over two-thirds of them, as mentioned above, discussed the advantages of
telephone conferencing. Use of the telephone was certainly not discouraged but neither was it promoted as atool of
the course; and certainly telephone conferencing was beyond the course tools provided. However, two of the online
teams had members with access to such conferencing through their work place. The enthusiastic use of telephone
conferencing by the online learnersin this study indicates that using such tools greatly enhances the communication
process for small groups. The key seemsto be synchronous exchange of information in aformat easily used by all
team members. While not all small group communications must be synchronous, comments indicated that
conference calls early in the week hel ped the group develop aplan and timeline and assign tasks for the next
product. Group members then worked individually, posting materials on the group discussion board for review or e-
mailing documents to specified team members. Text-based virtual chat serve some of the same purposes, but its
usefulness was diminished by the lack of typing skills of the participants and confusions that arose in waits for
response and crossed text messages.

Question 6

Arelearning outcomes the same for F2F and online learners? Eval uation of the work products showed that
both online and F2F learners completed assignments on time and with comparable high quality. While over two
thirds of both online and F2F learners were very satisfied at the course midpoint with the products of their small
group work, by the end of the course both groups had more members now very satisfied with the quality of their
products. The increase for both types of learners from mid to end of course probably indicates the greater degree of
comfort they had attained by the end of the course based on the feedback they had gotten on earlier products. The
greater increase in the online learners (from 67% to 75%) probably reflects the learners’ greater comfort in their
group roles, moretrust in their team mates, and better facility in communicating online.

Conclusion

Small groups can work effectively online and accomplish the same type and quality of learning
achievement within one semester. However, online small groups have to spend more time orientating themselves
and may tend to stay in one role throughout the semester. Further, asynchronous communication toolsimpede
learner and small group efficiency and feelings of satisfaction. To counter these tendencies, instructors can try to
provide access to synchronous tools such as Web 4M or telephone conferencing. However, if such audio tools are
not available, encouraging the use of virtual chat will help small groups get to know each other faster and develop
organizational frameworks and make plans more efficiently. And F2F small group discussions may be improved by
required online threaded discussions. Such discussions can stimulate deeper reflection and responses.
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Relative effectiveness of individual differencesand varied instructional
strategies. A meta-analytic assessment

Rose M. Baker
Francis M. Dwyer
Penn State University

Abstract

This meta-analytic study is unique and significant in that all the 1,341 learnersin 11 studies completed the
Group Embedded Figures Test (GEFT), interacted with the same instructional module, and completed the same five
criterion tests measuring different types of educational objectives. Sudies varied in presentation mode and type of
independent variables: visualization, rehearsal and feedback strategies. Within each of the independent variables,
variations (varied treatments) were examined. Visualization, feedback and rehearsal strategies were embedded into
the instructional module as a result of item analyses. Specifically, the purpose of this study was to assess the effect
of the variations within each independent variable in terms of their effectsin reducing the effect of learning style
achievement differences associated with field independent (FI) and field dependent learners (FD). One hundred
twenty two effect sizes were generated. Results are not only consistent with prior research related to the
instructional effect of visualization, feedback and rehearsal but provide the foundation for significant hypothesis
generation related to the instructional use of varied types of visualization, feedback, rehearsal strategies and
presentation mode in terms of reducing achievement differences on different types of educational objectives
associated with individual learning styles (FI & FD).

Introduction

Individual learning styles are becoming one of the critical dimensionsin the design of instruction for
learners at all education levels. Anindividual’slearning style generally determines how he or she will proceed to
interact with the instructional content presented in alearning environment. In general, the literature on learning
style research indicates that |earners approach learning objects differently and profit differentially from similar types
of instruction (Jonassen & Grabowski, 1983). Implications from this research indicate that differencesin learning
style, field independence — field dependence, do affect achievement of different types of learning objectivesin
knowledge acquisition domains: facts, concepts, rules/principles, and procedures (Alemar, 1992; Al-Saai, 1993;
Canelos & Taylor, 1981; Couch, 1990; Dwyer & Moore, 1991; Fullerton, 2000; Joseph, 1987; Moore &
Dwyer,1991,1994, 2000, 2001a, 2001b, Pollack, 1987).

Information Processing

Upon perception, an event is analyzed from it shallow structural aspectsto its deep semantic aspects. A
memory trace reflects the analyses performed with the deeper the analyses, the greater the degree of semantic or
cognitive coding; hence, the more durable the memory trace (Moscovitch & Craik, 1976). Further analyses occur
through elaboration or enrichment resulting in trace persistence. Rehearsal of repeated information at the same level
does not increase the recall of information nor the strength of the memory trace; deeper processing resultsin
increased levels of recall (Craik & Lockhart, 1972). Elaborative rehearsal, afunction of working memory, involves
processes designed to more deeply encode and store information for later retrieval (Craik & Lockhart, 1972; Craik
& Tulving, 1975). Thus, elaboration of information facilitates increased retention through greater compatibility
between the structure, rules and organization resulting in more compatibility with cueing for the retrieval of the
information.

Rehearsal

Consistent with the Information Processing Theory, Dickinson & O’ Connell (1990) demonstrated that
transformation of material is essential for learning; reading, rereading and skimming are not considered to require as
much transformational activity as organizational strategies, the imposition of structure on the material. Embedded
questions within the instructional materials have shown that rehearsal, either prompted covertly (thinking about the
answer to the embedded questions) or overtly (writing/typing the answer to the embedded questions), does facilitate
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increased achievement of the learning objectives (Andre, 1990; Denner & Rickards, 1987; Friedman & Rickards,
1981; Glover, 1989; King, 1992; Walker, 1974; Wang & Andre, 1991; Wager & Mory, 1992; Watts & Anderson,
1971; Willoughby & Wood, 1994; Wilson, Koran & Koran, 1974). Conflicting research for overt and covert
rehearsal strategies suggest that there may be learning situations that result in covert rehearsal being more effective;
these situations may be when the instruction is perceived to be too easy or the overt rehearsal interfereswith the
already adequate interaction with the content presented (DeKlerk & DeKlerk, 1978).

Feedback

Feedback within instruction has been shown to be more effective than no feedback (Bangert-Drowns,
Kulik, Kulik, & Morgan, 1991; Clariana, 1992; Kulhavy, 1977; Kulik & Kulik, 1988). Information processing takes
place when a stimulus affects the learner and activates the receptors within the brain to transmit information (Craik
& Lockhart, 1972). Feedback by itself does not ensure that additional information processing is taking place (Wager
& Mory, 1992). The effect of feedback on achievement of field independent and field dependent learners has not
been found to create a significant difference within the individual studies (Al-Saai, 1993; Canelos & Taylor, 1981;
Couch, 1990; Pollack, 1987). Comparisons between the studies is heeded to further investigate the effect of
different types of feedback.

Visualization

Visuals have been shown to be an important variable in facilitating achievement (Baker & Dwyer, 2001;
Dwyer, 1978). While visuals have facilitated achievement, visuals placed in positions identified through item
analysis, into locations within the instruction where learners have difficulty, have not been enough. Additional
instructional strategies have been placed in conjunction with the redundant visuals to assist learnersin facilitating
additional achievement (Alemar, 1992; Al-Saai, 1993; Canelos & Taylor, 1981; Couch, 1990; Dwyer & Moore,
1991; Fullerton, 2000; Joseph, 1987; Moore & Dwyer,1991,1994, 2000, 2001a, 2001b, Pollack, 1987).

Field Independence — Field Dependence

Field Independence — field dependence is one of the most extensively researched learning styles (Witkin,
Moore, Goodenough & Cox, 1962). Field independent learners have been identified to be superior to field
dependent learners when thinking operationally and recalling details in a prose passage (Riding & Dyer, 1983).
Field independent |earners tend to score higher on achievement tests due to processing of text in an analytical
manner that imposes order when necessary (Hansen, 1983); field dependent learners tend to interact with the
presented information using the structure that is given. Implications from the body of field independence — field
dependence research include prescriptive recommendations based on individual studies. Examples of instructional
design prescriptions to remediate or compensate for field dependent learnersinclude: (1) provide abundant positive
and negative feedback, (2) begin exercises with clear structure, abundant cues, and consistent feedback, and (3) have
learners paraphrase the content (Jonassen & Grabowski, 1983). Structure created by the field independent learner
will permit the learner to process the information presented to alevel that isrecalled. The field dependent learner
interacts with the material’ s structure (Hansen, 1983) with the possibility that they may not be organizing the
information in amanner that promotes the deeper levels of processing necessary for later retrieval. Additional
rehearsal by the field dependent learner may allow for deeper processing of the imposed structure, creating stronger
memory traces and higher levels of recall.

Statement of the Problem

The purpose of this study is to examine the instructional effects of different types of instructional strategies
in terms of their ability to facilitate achievement of different types of educational objectivesin knowledge
acquisition domains: facts, concepts, rules/principles and comprehension for field independent and field dependent
learners by summarizing the findings of a series of studies that used the same core instructional materials and
criterion measures through a meta-analytic analysis. Specifically, the purpose of this meta-analytic assessment is to
determine the effects of various types of visuals (black & white, black & white shaded, color coded, none), feedback
strategies (independent of response, dependent upon response, no feedback), rehearsal levels (covert, prompted
covert, overt), type of instructional presentation (audio only, print based, computer based) and type of knowledge
acquisition domain (facts, concepts, rules/principles, procedures).

18



M ethodology

Designed to accumulate experimental results across independent studies that address arelated research
guestion, meta-analysis is a set of statistical procedures that uses summary statistics from the individual studies as
datapoints. Each data point is assumed to represent an estimate of the underlying relationship within a popul ation;
thus, the combined effect size for a meta-analysis represents the population effect. Effect sizes for this study
represent the difference in scores between field independent |earners and field dependent learnersin an individual
study, experiencing identical treatments. Overall effect sizesfor various instructional strategies or criterion
measures are the representative population effect size for the differences for field independent learners and field
dependent learners. Since all datawas reported as means and standard deviations within the independent, individual
studies, Hedges (1982) and Hunter & Schmidt’s (1990) technique for calculating the effect size was employed.
Since more than five percent of the individual studiesfailed to report their unique reliabilities for the criterion
measures, the corrections for variance due to the artifacts of measurement error and restriction of range were not
calculated (Hedges, 1988). Prior to calculation of effects sizes, the various data points for the means from the
individual studieswere examined for outliers using the SAMD technique developed by Huffcutt & Arthur (1995).
No outliers were found within the data points.

Eleven studies (Appendix A) were identified as utilizing the Group Embedded Figures Test (GEFT)
(Witkin, Moore, Goodenough & Cox, 1962) for measuring field independence and field dependence and the
instructional materials developed by Dwyer (1965). While many studies employed the GEFT for measuring field
independence and field dependence, only the eleven studies (n = 1341) were chosen to ascertain more purely the
effect of the variousinstructional strategies and techniques without the interference of different criterion measures;
one of the leading criticisms of meta-analysis (Hunter & Schmidt, 1990; Rosenthal, 1991). One hundred twenty-two
effect sizeswere calculated from the available data. The means, standard deviations and sample sizes for the field
independent learners were assigned to the experimental group and the means, standard deviations and sample sizes
for the field independent learners were assigned to the control group when calcul ating the effect sizes for the
individual studies' instructional strategy and knowledge acquisition domains. Analysis of variance was performed
to calculate the mean effect size and to determine statistically significant differences of the effects for each category:
visual characteristics, feedback strategy, rehearsal level, presentation medium, and knowledge acquisition type.

Instructional Unit and Criterion Measures

The core instructional unit developed by Dwyer (1965) contains approximately 2000 words about the
anatomy and functions of the human heart with five criterion measures: comprehension, drawing, identification,
terminology, and total. The criterion measures correspond to the different knowledge acquisition domains: facts,
concepts, rules/principles and procedures. The instructional strategiesinclude four levels of visuals (black & white,
black & white shaded, color coded, none), three levels of feedback strategies (independent of response, dependent
upon response, no feedback), three levels of rehearsal (covert, prompted covert, overt), and three types of
instructional presentation (audio only, print based, computer based).

Reliability information reports the average Kuder-Richardson Formula 20 Reliability coefficients from a
random sampling of studies (Dwyer, 1978) are 0.77 Comprehension Test, 0.83 Drawing Test, 0.81 Identification
Test, 0.83 Terminology Test, and 0.92 Total Test. The following description of the criterion tests, adapted from
Dwyer (1978, pp. 45-47) illustrates the types of instructional objectives assessed in the studies.

Drawing Test

The objective of the drawing test was to eval uate student ability to construct and/or reproduce itemsin their
appropriate context. The drawing test provided the students with a numbered list of terms corresponding to the parts
of the heart discussed in the instructional presentation. The students were required to draw arepresentative diagram
of the heart and place the numbers of the listed partsin their respective positions. For thistest the emphasis was on
the correct positioning of the verbal symbols with respect to one another and in respect to their concrete referents.

I dentification Test

The objective of the identification test was to evaluate student ability to identify parts or positions of an
object. This multiple-choice test required students to identify the numbered parts on a detailed drawing of a heart.
Each part of the heart, which had been discussed in the presentation, was numbered on adrawing. The objective of
thistest was to measure the ability of the student to use visual cues to discriminate one structure of the heart from
another and to associate specific parts of the heart with their proper names.
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Terminology Test

Thistest consisted of items designed to measure knowledge of specific facts, terms, and definitions. The
objectives measured by thistype of test are appropriate to all content areas which have an understanding of the basic
elements as a prerequisite to the learning of concepts, rules, and principles.

Comprehension Test

Given the location of certain parts of the heart at a particular moment of its functioning, the student was
asked to determine the position of other specified parts or positions of other specified parts of the heart at the same
time. Thistest required that the students have athorough understanding of the heart, its parts, itsinternal
functioning, and the simultaneous processes occurring during the systolic and diastolic phases. The comprehension
test was designed to measure atype of understanding in which the individual can use the information being received
to explain some other phenomenon.

Total Test Score
The items contained in the individual criterion tests were combined into a composite test score. The
purpose was to measure total achievement of the objectives presented in the instructional unit.

Results

By averaging the effect sizes and performing ANOV A with Tukey follow-up pairwise comparisons to find
the significant differences, expected effect sizes to show that the field independent (FI) learners perform higher than
the field dependent (FD) learners. Each value listed is the number of standard deviations higher the field
independent learner would score compared to the field dependent learner undergoing the same instructional strategy
and/or knowledge acquisition domain.

Visualization Results

Table 1: Effect sizes for field independent participants compared to field dependent participants for various visual
types

Visua Type

None Black & White BIGarcaI; ;Vhr;ggd& Color
Comprehension 1.175 0.701 0.260 0.656
Drawing 0.551 0.919 1.343 1.239
I dentification 1.306 0.793 1.059 1.129
Terminology 0.989 0.824 0.134 0.876
Total 1.236 0.897 1.161 1.380
Global 1.051 0.831 0.792 1.072

In comparing the performance of Fl and FD, learners Table 1 illustrated the fact that field independent
learners are differentially affected when visualization is used to complement instruction and differentially affected
by different types of visualization are sued to facilitate achievement of different types of educational objectives. For
example, the effect size on the comprehension test was 1.175 standard deviations was realized in favor of the FI over
FD learners when both groups received verbal instruction without visuals. When varied types of visualization were
used to complement the verbal instruction, effect sizes on all criterion measures decrease indicating that the use of
visualization may be considered an important instructional variable in reducing the effect of learning style
differences between Fl and FD types learners. It is also interesting to note the differences between the color-coded
and the black and white treatments on the various criterion measures. Also worthy of note isthe that the black,
white and gray shaded treatment was the most effective in reducing achievement differences between FI and FD
learners on both the terminol ogy and comprehension criterion measures.

Feedback Results

Feedback strategies were coded as no feedback conditions within the instruction, independent feedback
conditions (feedback that occurs regardless how the learner responds to questions or other prompts for aresponse;
e.g., the answer that appears on the next page), and dependent feedback conditions (feedback that is devel oped
dependent upon the response; e.g., response to learner telling them information related to their answer).
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Table 2 : Effect sizes for field independent participants compared to field dependent participants for various
feedback types

Feedback Type
None Independent Dependent
Comprehension 0.650 1.351 0.376
Drawing 1.106 0.876 0.212
I dentification 1.040 0.692 0.221
Terminology 0.783 1.001 0.182
Total 1.155 1.116 0.283
Global 0.958 1.007 0.255

Table 2 illustrates the achievement differences between Fl and FD learners when they receive no feedback
while progressing through their instruction. It also illustrates that the different feedback types differentially effect
achievement on the different criterion measures with the dependent feedback type being most instrumental in
reducing achievement differences between FlI and FD learners. It also dramatically presentsthe effect size
differences realized between the independent and dependent feedback strategies and the potential significance that
may be realized in reducing learning differences when these two feedback strategies are employed and verifies the
fact that different feedback strategies are not equally effective in reducing achievement differences between FI and
FD learners. It is aso important to notice that the interactivity instigated between the field dependent learners
receiving the dependent feedback and the content was effective across all criterion measures requiring different
levels of information processing. Apparently dependent type feedback activities alerting the FD learnersto the
critical content to be learned enables them to interact and achieve at levels similar to those achieved by the Fl
learners.

Rehear sal Results
The type of rehearsal has been shown in other studiesto facilitate recall of information by deepening the
level of encoding through information processing (Craik & Lockhart, 1972, Craik and Tulving, 1975).

Table 3: Effect sizesfor field independent participants compared to field dependent participants for various
rehearsal types

Rehearsal Type

Covert Prompted Covert Overt
Comprehension 0.675 0.325 0.788
Drawing 1.251 0.403 0.611
I dentification** 1.258 0.408 0.359
Terminology 0.871 0.373 0.588
Total 1.316 0.773 0.697
Global* 1.086 0.509 0.609

* p<0.05 Statistically significant difference for covert rehearsal compared to both prompted covert and overt
rehearsal strategies.

** p < 0.05 Statistically significant difference for covert rehearsal compared to overt rehearsal for the identification
test.

In comparing the effect sizesrelated to rehearsal type (covert, prompted covert, overt), it is apparent that
the prompted covert rehearsal strategy offers the most potential in reducing learning differences between Fl and FD
learners among the three rehearsal types. Resultsindicate that the information processing instigated by the
prompted covert rehearsal strategies were instrumental across all criterion measures in reducing performance
differences between the Fl and FD learners. Covert rehearsal strategies, in general, were the least effective type of
rehearsal in reducing achievement differences amo ng the different criterion measures. It is also apparent that
different types of rehearsal strategies are differentially effective in reducing achievement differences between Fl and
FD learners and are differentially effective in reducing achievement differences on the different criterion measures.

ANOVA results also indicate that across all domains of knowledge acquisition, that any type of prompting
for rehearsal facilitates increased processing and increased recall on the criterion measures; both prompted covert
rehearsal and overt rehearsal strategies decreased the difference in achievement by field independent learners
compared to field dependent learners as compared to the learners rehearsing covertly with no prompt to rehearse the
information at a deeper level.
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Presentation Mode

Computer based instruction assumes to be more effective due to increased ability to program dependent
feedback conditions or additional rehearsal strategies. Table 4 presents the results for the various presentation
formets for the instructional unit. Audio only presented slide images on a screen while an audiotape played the
narration of theinstructional script. Computer based instruction presented screen with the same images and
materials as presented in a print base/paper based instructional booklet. Within the computer based instructional
units, some treatments used the same independent of response feedback strategy as the paper based version; placing
the correct answer on the top of the next slide/page. A common comment within the computer based research
situationsis the statement that the computer base may be more motivational and lead to higher scores (Fullerton,
2000; Joseph, 1987).

Table 4. Effect sizes for field independent participants compared to field dependent participants for various
presentation types

Presentation Type

Audio Computer Base Paper Base
Comprehension 0.652 0.712 0.667
Drawing 0.818 1.015 1.230
I dentification 0.531 1.509 1.074
Terminology 0.572 1.240 0.748
Total 0.685 1.270 1.240
Global* 0.667 1.157 1.002

*p<0.05 Statistically significant difference for type of presentation. Follow-up Tukey pairwise comparisons
failed to find the difference.

Table 4 examines the effect sizes resulting from methods of presentation type (audio, computer, and paper).
Resultsindicate that the audio presentation format possesses the greatest potential for reducing the achievement
effect of learning styles between Fl and FD learners. This result may have its foundation in the fact that the audio
presentation enabled the FD learnersto hear the proper pronunciation of the information being presented and were
better able to make the proper associations necessary to assimilate the information and move it from short to long
term memory. These results are interesting in that the audio presentations were externally paced and should not
have theoretically been competitive with the self-paced computer and paper oriented presentations. Also worth
noting isthe lack of variability within presentation typesin terms of reducing differences between learners identified
as FI and FD on the varied criterion measures. These results offer implications for justifying the use of streaming
audio in the new electronic delivery systems.

Discussion

Analysis of the results within the different studies were consistent with current research indicating that
carefully designed and positioned visualization, rehearsal and feedback strategies can significantly improve learner
achievement. The purpose of this study was to systematically examine the effects of different types of visualization,
rehearsal and feedback strategies and their impact upon FI and FD learners as they interact with instructional content
designed to facilitate achievement on five different types of knowledge acquisition domains. In analyzing the effect
sizerelated to type of visualization the results indicate that in general visualization can reduce achievement
differences attributed to learning style of FI and FD learners. Results also indicate that within the domain of
visualization, different types of visualization function differentially in reducing achievement differences and also
function differently in reducing differences on the different types of criterion measures. It was also found that
different feedback and rehearsal strategies also functioned differently in reducing achievement differences
associated with the different learning styles of FI and FD learners. Differencesin the variation within treatments
were also realized in terms of their ability to reduce achievement differences of the different criterion measures.
Method of presentation was also found to be an important variable in reducing achievement differences associated
with Fl and FD learners on the different criterion measures.

These observations substantiate the fact that in attempting to maximize learning one cannot simply talk in
terms of adding visualization, feedback, or rehearsal strategiesto an instructional unit in an attempt to facilitate
achievement. Variations within the different types of visualization, rehearsal and feedback strategies function
differently - some functioning to reduce achievement differences between Fl and FD |earners and others having very
littleinfluence. It is aso important to realize that since variations exist within the independent variable types, it is
apparent that one cannot simply talk about reducing achievement differences between FI and FD learnersin the



abstract. Achievement variables (types of educational objectivesto be facilitated) need to be identified precisely so
that prescriptiveness can begin to evolve as a strategy for designing varied types of learning environments, which
might eventually lead to the reduction of achievement differences associated with differencesin learning style.

By averaging the effect sizes across all instructional strategies and knowledge acquisition domains, effect
sizesindicate that field independent learners do achieve higher scores on achievement tests. These gapsin
achievement may be closed by prompting the field dependent for deeper processing of the information through
rehearsal as evidenced by statistically significant differences for effects with rehearsal levels on the identification
test and across all knowledge acquisition domains. Osman & Hannafin (1994) found that orienting questions of a
conceptual nature improved both factual learning and problem solving and activated prior knowledge to promote
deeper processing, which, in turn, promoted more meaningful learning. This study found similar findings for
prompting rehearsal to facilitate a decrease in the difference between achievement of field independent and field
dependent learners. This prompting may be questions as used by Reynolds, Standiford & Anderson (1979) when
testing at the factual level: questions used within the instruction resulted in higher achievement since they caused
learnersto interact with the material.

The implication for instructional designersisthat visuals (Dwyer, 1978), feedback (Clariana, 1992), and
medium of presentation are not individually effective enough to facilitate closing the gap between achievement of
field independent learners and field dependent learners. Prompting the learners for additional rehearsal to deepen
the level of processing to facilitate higher levels of retrieval and recall is necessary.

Future research implications for research include aneed for additional study of dependent feedback
conditions as compared to no feedback strategy or independent feedback strategy since results indicate that the
dependent feedback condition is alow as one-tenth of the difference found for the other strategies. A meta-analysis
of field independent — field dependent studies using a variety of criterion measures that examine the use of feedback
strategiesis recommended. The significant difference indicated by ANOV A for the presentation type indicates that
the role of the presentation medium may also be a factor in subsequent performance. Additional study of method of
presentation is also recommended.

The purpose of this study was to support and determine recommendations for instructional designersto
facilitate amore equal performance by learnersthat areidentified as field independent and field dependent. The
results do provide support for the need to include prompting techniques for rehearsal within the instructional
materials. The findings of this study also provide the foundation for systematically generating a multitude of
research hypotheses dealing with the systematic examination of the instructional effectiveness of variations within
different variable domains asthey relate to different types of educational objectives.
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Appendix A

Author Title Year N  Criterion Independent  Outcome

measur es variables

Alemar The effect of different levels 1992 244 Drawing, bw, bws, cc, fi, Moderate color treatment
of coding (color vs Identification, fd, fn, covert, participants have higher
black/gray/white) in Terminology, paper achievement than
facilitating achievement in Comprehension, moderate black, gray and
learning facts, concepts, and Total white treatment.
generalizations with students
of different learning styles

Al-Saai The effect of different 1993 150 Drawing, bw, fi, fd, Field independent
visualized treatments on field Identification, fbind covert, participants have higher
independent and field Terminology, pcovert,overt achievement than field
dependent students at the Comprehension, paper dependent participants in
University of Qatar Total treatment with visual and

text and treatment with
overt rehearsal.

Canelos, Tayl A networking information 1981 81 Drawing bw, ¢, fi,fd,  Field independent

or processing strategy and the covert, pcovert, participants have higher
learning of field dependents audio achievement than field
receiving visua instructional dependent participants on
information the drawing test and

terminology tests.

Couch The effects of imagery 1990 113 Drawing, bw, fi, fn, fd, Field independent
rehearsal strategy and Identification, covert, overt, participants have higher
cognitive style on learning of Terminology, audio achievement than field
different levels of instructional Comprehension, dependent participants on
objectives Total the drawing, terminology,

comprehension and total
tests.

25



Author Title Year N  Criterion Independent  Outcome

measur es variables

Dwyer, Effect of color-coding on 1991 119 Identification, bw, cc, fi, fn, Field independent

Moore visually and verbally oriented Terminology, fd, covert, participants have higher
tests with students of different Comprehension paper achievement than field
field dependence levels dependent participants for

black and white and
color-coded treatments.
Participants exposed to
color coded treatments
have higher achievement
than those exposed to
black and white
treatments.

Fullerton The interactive effects of field 2000 98  Total bw, fi, fn, fd, Field independent and
dependence-independence and covert,cmpt  field neutral participants
internet document have higher achievement
manipul ation style on student than field dependent
achievement from computer- participants.
based instruction

Joseph Field dependence/ 1987 54  Drawing, bw, fi, fd, Field independent
independence and the Identification, covert, overt, participants have higher
mathemagenic effects of Terminology, cmpt achievement on the total
observable visual imagery Comprehension, test with visual images
rehearsal for learning from Total that those that had a
computer-presented text visual strategy present.

Field dependent
participants have higher
achievement than those
that received no strategy.

Moore, The effect of cognitivestyle 1994 183 Drawing, bw, cc, fi, fn, Field independent

Dwyer on test type (visual or verbal) Identification, fd, covert, participants have higher
and color coding Terminology, paper achievement than other

Comprehension, participants on color-

Total coded treatment for the
drawing test, and all
treatmentsfor the
remaining criterion
measures.

Moore, The effect of color coded 1991 119 Identification, bw, cc, fi, fn, Field independent

Dwyer information on students' level Terminology, fd, covert, participants have higher
of field dependence Comprehension paper achievement than field

dependent participants for
black and white and color-
coded treatments.
Participants exposed to
color coded treatments
have higher achievement
than those exposed to
black and white
treatments.

26



Author Title Year N  Criterion Independent  Outcome
measur es variables
Moore, The effect of field dependence2000 126 Total bw, cc, cfid,  Field independent
Dwyer and color coding on female covert, paper  participants have higher
student achievement of achievement than field
different educational dependent participants.
objectives Participants exposed to
color coded visuals have
higher achievement than
those exposed to black
and white.
Moore, The relationship of field 2001 55 Drawing, bw, ¢, fi, fn, fd, Field independent
Dwyer dependence and color coding Identification, covert, paper participants have higher
to male student achievement Terminology, achievement than field
Comprehension, dependent participants.
Total
Pollack The use of interactive video tc1987 118 Drawing, ¢, fi, fn, fd, Field independent
examine the interactive effect Identification, covert, pcovert, participants have higher
of cognitive styleand Terminology, overt,audio  achievement that field
structural organizerson Comprehension, dependent participants for
learning Total thetotal, drawing,

terminology, and
comprehension tests.
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Abstract

The categorization of types of discussion is used to examine patterns of online interactions in asynchronous
communicationsin graduate courses delivered at two public universities. Online interaction patterns are reviewed
tolook at levels of initiation and response. Online communications patterns are identified based on roles exhibited
by online participants. The structure of the communication spaces and implications for online discussions will be
addressed.

Introduction

The availability of new technologies such as email, listservs, and computer conferencing has begun
facilitating new ways of communicating in instructional settings. Several communication tools now exist to support
asynchronous discussions that can be incorporated into existing classes. These tools support messaging between
individuals and facilitate the ability of participantsto read and respond to messages or to add their own new
messages to which others can respond. Discussions can take place among individuals in widely dispersed
geographic locations or among persons unabl e to participate in a discussion at a specific time.

In these new instructional environments, technology can be used for content transmission or as a
communication support tool, or these two roles can be combined, as they often are in online learning, to support
educational activities (Benbunan-Fich & Hiltz, 1999). E-learning tools can create systems that allow studentsto
exchange messages and participate in discussions in an organized way (Hiltz & Wellman, 1997). The challengeisto
design pedagogically effective learning environmentsin the online world in order to enhance the quality of
education (Althaus, 1997).

Sorre researchers have identified advantages and disadvantages in implementing computer-mediated
discussions as an instructional tool (Hilt, Johnson, & Turoff, 1986; Straus & McGrath, 1994; Walther, 1996). While
computer-mediated group interactions may be more focused on tasks and less on personal interactions, they also
may result in greater processing time and create difficulty in consensus building. Studies have found more equal
participation and more idea generation in computer-mediated environments as partici pants have more equal
“speaking” time. Lack of structure in the online context and a reduced likelihood of leadership emerging are other
disadvantages pointed to in the literature. Hiltz et. al. (1986) indicate that aleadership void may inhibit consensus
building and organization of a group in approaching a problem. Farnham, Chesley, McGhee, Kawal, & Landau
(2000) found that enhancing structure in an online environment contributed to higher levels of consensus and better
decision-making in group activities. Some contend that asynchronous interaction improves in-depth reflection and
topic development (Harasim, 1990).

Hammond (1997) looked at the use of online learning for professional development, focusing particularly
on the usefulness of the medium for discussion-oriented activities. While concluding that the medium can be used
effectively, Hammond al so pointed to a number of issuesto consider in developing online discussions. | ssues such
as acquiring sufficient technical skills, constraints on writing skills, reticence, and access to technology were noted,
however, the author discussed in more detail the difficulty of maintaining the debate and structuring the discussion
S0 as to provide openness and at the same time control over learning. While the instructor can initiate a discussion,
there may be little control over who responds and there may be a sense of being removed from the interactions. The
online tools provide convenience for participation when and where the individual likes and thus increases
opportunities for contributions. At the same time, adding structure may reduce flexibility and the sense of being
“distant” may contribute to delaysin participation.

Muscellaand DiMauro (1995) discuss maintenance of online debates, suggesting that an assertion followed
by personal experience and a statement of belief will trigger aresponse to a message. They also suggest starting with
non-controversial topics as participants learn together in order to reduce contentiousness and build a comfortable
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learning environment. Use of the online medium for interactive discussions and collaborative learning has been
recommended. Such strategies requires student to take amore active role in the learning process (Lindeman, Kent,
Kinzie, Larsen, Ashmore, & Becker, 1995).

Some researchers have analyzed online discourse from listservs and web-based discussion groups and
looked at interaction patterns (Chase, Macfadyen, Reeder, & Roche, 2002). Chase et. al. identified nine emergent
themes from their sample of text discourse from an online class. First, an online culture devel oped reflecting the
values of the developer of the web environment. That culture was maintained by the guidelines created, and by the
facilitators and participants. Second, formal and informal participation was affected in the online environment and
distinct communication pattern differences were apparent between the two. Third, individuals varied with their level
of comfort in online discourse. Fourth, individuals created their own online identity. Fifth, technical issues and
formatting influenced communication. Sixth, participant expectations of the course, the instructor, and the medium
influenced the environment. Seventh, facilitator expectations also affected the learning environment. Eighth,
differencesin communication related to the use of academic discourse versusthe telling of stories or narratives were
observed and created variation in participation in online debate. Ninth, explicit and implicit assumptions about time
were evident.

Another way to look at online discourse isto look at the types of communication or levels of
communication that occur. Research on questioning and discussion (Dillon, 1990, 1994; Roby, 1988) has some
interesting implications for examining online communication.

Categorization of Discussion Behavior

For instructional purposes, it isimportant not only that students communicate in the online environment,
but that we examine their pattems of that communication. Research on questioning and discussion (Roby, 1988;
Dillon, 1990, 1994) has provided a system for categorizing types of communication based on five patterns.
Initiating patterns of communication include such things as stating an opinion or insight to get the conversation
started, formulating a question to open a discussion topic, injecting a new insight or new information into an
ongoing discussion, restarting a discussion by suggesting a new approach or idea not previously discussed, or asking
for an opinion from someone who is not actively participating in the discussion. In asupporting communication
pattern, the student may share evidence to support a position, provide an example of a concept being discussed, ask
for clarification, restate a position in different words, or introduce a nuance that enriches the original information.
Examples of challenging communication patterns include simple statements of disagreement, offering different
opinions, or correcting facts. Summarizing patterns occur when a participant statesin a concise way the essence of
someone else’ s remarks or condenses awhole series of remarks from different participants into a concise statement.
Monitoring is defined as statements that keep the group on task and focus the discussion on the topic.

Context

This study investigated students’ use of one asynchronous communication tool used as part of a“hybrid”
classthat included face-to-face meetings as well as web-enhanced instructional activities. The researchers analyzed
communication patterns used during asynchronous discussions about case studies and also examined the type of
interactions that occurred among the students.

Two graduate courses at two public universities (Midwest and Southeast) were the focus of a study to
examine communication patternsin online asynchronous discussions. One course was in curriculum and instruction
(Case 1) and the other in counseling (Case 2). Students in the curriculum and instruction course studied conceptsin
program evaluation and designed evaluation plans for educational programs. Studentsin the counseling course
studied ethical and legal aspects of counseling. Studentsin both courses worked in teams, used case studies, and had
projects and assigned readings. The two courses were traditional courses with web-enhancements, including web
pages, chat rooms, and the use of asynchronous communication tools. An electronic bulletin board (e-board) was
used to facilitate group discussions. Through review of transcripts from the e-board, the researchers looked at how
students used the e-board to support online discussions, what patterns of communication emerged and what types of
interactions occurred.

M ethods

The researchers used a qualitative content analysis approach. Data were collected from transcripts
generated on the e-board that students used during the online discussion component of the courses. The identified
categories of communication were used to code the transcripts from four case study discussions. Initiating (1),
supporting (SP), challenging (C), summarizing (SM), and monitoring (M) communications were coded using the
identified definitions as away to look at patterns in the discussion. Reponses were also coded as an initial posting
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(IP), response to a post (RP), reply to aresponse (RR), or reply to areply (RR#) to look at interaction patterns
among the students. In aninitial posting, a student started a thread in the online discussion by posting a message. In
aresponse to apost, the student responded to the initial message posted inagiven thread. A reply to aresponse
occurred when a student replied to the responses on an initial posting. A reply to areply occurred when the student
replied to one of the replies made by another student. In the discussion thread, the patterns might appear as below in
Figure 1. The researchers referred to this as the I nitiate-Response-Reply Framework (IRR).

Figure 1. Response patternsin adiscussion thread: The IRR Framework

Level 1. Initia Posting (IP)
Level 2: Response to the Post (RP)
Response to the Post (RP)
Level 3: Reply to the Response (RR)
Response to the Post (RP)
Reply to the Response (RR)
Level 4 Reply to the Reply (RR1)
Reply to the Reply (RR1)
Reply to the Reply (RR2)
Reply to the Reply (RR3)

Higher levels of responses and replies (level 4 is high and level 1 islow) mean more interactions among the
participantsin the online discussion. To summarize, the transcript data from the e-board discussions that occurred
during four case-study assignments was categorized in two ways: (1) type of communication (based on identified
definitions), and (2) interaction level observed (the IRR framework)

Findings

Three sets of findings are reported below. First the results of examining the comments on the e-board based
on the communi cation patterns as defined are reviewed. Second, a summary of the interaction pattern evident in the
postings and responses is presented. Third, additional patternsin the content of the discussions and the use of the e-
board space that emerged during the analysis will be reported.

Patterns of Communication
One primary pattern in both cases was that of initiating responses. Case 1 had a high frequency of initiating
communication, while initiating behavior ranked third in Case 2. Examples of initiating behavior are noted below.

Initiating Example 1.

What seems as such a distinct difference, formative as process and summative asfinal; | find (as| usually
do) gray areas. Principal evaluations of teachers. Formative, right? They go on year after year in attempt to
help the teacher become better and better. But, usually the evaluation is done for a specific lesson, which
the principal looks at in detail and gives a summative report.

Initiating Example 2:
Does a key audience have to be one individual group or could it be multiple groups?

Both cases exhibited high supporting patterns of communication. Supporting responses were the most
prevalent type of communication overall and in each of the cases. Examples of comments coded as supporting are
noted below.

Supporting Example 1:

| agree with your decision points for the counselor. And of course, thisis assuming that John disclosed his

condition to his counselor. | think there are more decision points that Mary’s counselor has to make.

Mary’s counselor now has the responsibility to ook into John’s case to seeif John told his counsel or about

his condition. If he did, then heis obligated to the ethical codesH.2.a., H.2.b., H.2.d., and H.2.e.

Supporting Example 2:
I was working on the revision and | notice something | need clarification on. In my answer, | used the
example of consumer-oriented as my Language Arts department and their evaluation of curriculum



materials for an adoption next year. Y ou said this was incorrect. In our notes, it says “ evaluation of
curriculum packages." How isthis different? Please clarify?

Challenging patterns seemed to emerge in both cases when controversial topics wereinvolved. In one case,
challenging communication was actually second highest in frequency. Overall, the challenging pattern was lower
than initiating or supporting patterns. An example of acomment coded in the challenging category is listed below.

Challenging Example:

Let’ s say the counselor did know John was in arelationship with Mary, Maria, or whoever. | think
Kitchener’s principle of Nonmalficence applies. The counselor was to avoid doing harm. He did not harm
John but in the long run he did harm to Mary because he had a duty to inform her of the danger she wasin.
Also, the principal of truthfulness because informed consent is part of that. The counselor should have told

John that there were limits and exceptions to confidentiality.

Both cases exhibited low monitoring patterns. An example of acomment coded as monitoring is noted below.

Monitoring Example:
FY1, In case you haven’'t checked the Q& A section. Dr. C. said we need to make sure that we adapt that
checklist on p. 218 to meet the needs of our program evaluation. We still have to do that, right?

Summarizing communications were observed in only one of the cases (Case 2). An exampleisidentified
below.

Summarizing Example:
Thisisagreat example of problems of working in rural communities with only one therapist available. |

also see some similarity to what ministers and clergy must inevitably deal with: multiple relationships.
What | see here that seems most striking is the counselor’ s discussion on informing the parent and
discussing this duality. But she did not make the same attempt with Chriswho isthe CLIENT. Hence, |
believe he was treated in a second-class manner and the mother was given more power in the counseling
process than, again, Christhe client. Also, there isthe divergence of obligations due to the counselor again
putting the parent’ s needs before the child.

Overall, initiating and supporting communication patterns dominated the online discussions. Challenging
and monitoring patterns were exhibited lower overall. However, in one case, these patterns came out higher than
initiating. Summarizing occurred in only one of the cases. Table 1 provides data on the patterns of communication

coded using theidentified criteria.

Table 1. Patterns of Communication Generated by Group/Case Online Discussion

Case One Activity 1 | Activity2 | Activity 3 | Activity4 | Total Postings
Initiating 32 2 26 83 163
Supporting 33 25 29 92 194
Challenging 0 0 0 22 22
Monitoring 2 0 0 0 2
Summarizing 0 0 0 0 0
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Case Two Activity 1 | Activity2 | Activity3 | Activity4 | Total Postings
Initiating 10 8 5 5 28
Supporting 40 16 15 13 34
Challenging 22 14 10 9 55
Monitoring 0 3 5 2 10
Summarizing 1 3 1 1 6

I nter action Patterns

Response to a posting (RP) patterns of interaction (level 2) were high in both cases. Reply to aresponse
(RR) patterns (level 3) tended to be lower in occurrence compared to RP patterns. Only in Case 2 did students use
level 4 replies. Certain topics seemed to generate higher levels of interactivity, perhaps due to members’ orientation
and motivation. Also, time to complete an activity or discussion affected the interaction patterns with a positive
relationship between level of interaction and time. In Case 2, the levels of replies to replies were further developed
than in Case 1. Case 2 was the course in which some initial training occurred for studentsin how to use the online
tools. Data are summarized in Table 2.

Table 2. Patterns of Interaction Generated by Group/Case Online Discussion

Case One Coding | Activityl | Activity2 | Activity3 | Activity4 | Total Postings
Initial Posting IP 32 22 26 83 163
Response to a Post RP 21 15 18 50 104
Reply to a Response RR 8 8 9 20 45
Reply to a Reply RR1 7 2 2 12 23
Reply to a Reply RR2 3 0 0 7 10
Reply to a Reply RR3 1 0 0 3 4
Reply to a Reply RR4 - - -- -- --
Reply to a Reply RR5 - - -- -- --
Reply to a Reply RR6 - - -- -- --
Reply to a Reply RR7 - - -- -- --
Reply to a Reply RR8 - - -- -- --
Case Two Coding | Activityl | Activity2 | Activity3 | Activity4 | Total Postings
Initial Posting IP 10 8 5 5 28
Response to a Post RP 24 11 9 4 48
Reply to a Response RR 20 9 6 3 38
Reply to a Reply RR1 13 7 5 2 27
Reply to a Reply RR2 5 3 3 3 14
Reply to a Reply RR3 2 1 4 3 10
Reply to a Reply RR4 1 1 1 2 5
Reply to a Reply RR5 1 2 0 1 4
Reply to a Reply RR6 0 2 0 1 3
Reply to a Reply RR7 0 1 0 3 4
Reply to a Reply RR8 0 0 0 1 1

Topics of Discussion and Use of E-board Space

In addition to looking at the data by communication patterns and interaction levels, other patterns became
apparent during the analysis. The datawere sorted into five categories related to the topic or thread of the discussion
(administrative, project, feedback, technology, and personal). The topic categories were developed as the analysis
was done and different topic areas emerged.

Administrative threads occurred related to postings that students needed to do for the course (requirements
or instructions). In Case 1 there were many administrative postings (154) compared to almost none in Case 2 (3).
Project topics related to project tasks and their completion. In both cases, the number of postings related to projects
was high. Feedback was related to responses made by the instructor or other students on how students were doing
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with completing their projects or with administration of the e-board. Only studentsin Case 1 posted feedback
comments. Technology comments rel ated to issues with the e-board technology itself. Fourteen such comments
appeared in Case 1 and none in Case 2. This might be attributed to initial student training in Case 2. Personal coding
occurred with topics not related to the course. While these postings were minimal, the content of the messages
seemed important to the community building aspects of the courses. Table 3 summarizes the common threadsin the
online discussions.

Four common patterns of use of space were observed in both cases. social space, communication space,
discussion space, and information sharing space. Social space was used when students used the e-board to share
personal messages that contributed to a sense of community. This occurred in both cases, but was minimal.
Communication uses included using the space for assignment related interactions, but not content related, for
example, students discussing appropriate roles for team members or progress on individual components of the
assignment, setting up meetings, and answering questionsin order to compl ete the assignment on time. These uses
occurred in both cases. Discussion use was coded when content appropriate interactions occurred directly related to
the course assignment, for examp le, students discussing the merits of various pointsin the case. These interactions
facilitated collaboration and assignment completion. These were the primary interactions in the e-board space.
Information sharing use included providing facts and data for team members and sharing written products for
assembly into ateam product. This was the second most prevalent use of the e-board space.

Table 3. Common Thread Across Online Discussions

Case One Discussion 1 | Discussion 2 | Discussion 3 | Discussion 4
Administrative 21 8 45 80
Project 19 27 9 46
Feedback 26 4 1 26
Technology 6 5 -- 14
Personal -- 3 -- 9
Total Postings 72 47 55 175
Case 2 Discussion1 | Discussion?2 | Discussion3 | Discussion 4
Administrative - 3 -- --
Project 76 43 33 29
Feedback - -- -- --
Technology -- - - -
Personal - -- -- 1
Total Postings 76 46 33 30

Summary of Findings

It seems that the lower levels of communication patterns (initiating, supporting) were most evident in the
online discussions. Students may need to learn new roles and new communication patternsin the online environment
to stimulate the higher-level communication patterns (challenging, summarizing, monitoring). Structuring online
activities and following sound instructional design principles may lead to more synthesizing (summarizing) and
challenging communication patterns.

Initial levels of response or interaction patterns were also more evident in the cases. Students were most
likely to respond to aninitial posting (level 2), and much less likely to reply to aresponse (level 3) and not likely at
al toreply to areply (level 4). Thusthe interactions appear much less like a discussion, where conversation builds
upon previous responses, and more like a question and answer scenario. Thiswas particularly truein Case 1.
Perhaps orienting and training students in how to respond in the asynchronous e-board may lead to more complex
reply and response patterns.

Administrative and technology comments appeared primarily in the course where no initial student
orientation to the technology occurred. The primary topics evident related to the projects, which was appropriate.
Communicating about the project guidelines and organizing group activities, discussing content, and sharing
information were all achieved in the online environment. Social comments appeared to contribute to the sense of
community online.




Suggestions
The following suggestions may lead to enhanced communication patternsin online instructional

environments. An increased emphasis on orientation and training of studentsto operate in the online environment
seems warranted. Students should be provided with examples of “good” discussions. Roles might be explicitly
defined. Ensuring that students understand the technical aspects of how to post responses may increase the higher
levels of responding. Students may also need time to practice using the technology.

Providing structure seems to enhance the communication patterns. First, instructors should select topics that
lend themselves to a discussion format. Students need specific guidelines of engagement that will help them
understand the expectations for the discussion. Students should be provided opportunities for both group interactions
aswell as one-on-one interactions. Students should be encouraged to become reflective practitioners by asking them
toinclude lessons |earned from their experiences.

Attending to instructional design principles should enhance the learning environment. L earners should be
able to focus on key components of what they are learning. They must be able to connect what they know to what
they are learning. They must be active participantsin the learning process. And they need feedback on their learning
attempts. Use of the asynchronous discussion areas seems particularly appropriate for enhancing active participation
in the learning environment.

Insightsfor Faculty Members

Asfaculty members integrate technol ogies such as asynchronous discussion tools into their courses, they
may need to adapt to new roles. They must serve as sponsors, experts, learners, and facilitators (SELF). They must
become sponsors of the technologies they attempt to integrate into their courses. Sponsors express positive
enthusiasm for the tool s used to support student learning and provide opportunities for the students to become
oriented to the technology. Faculty must create online learning spaces to provide the content expertise. Working
with instructional designers and technical support staff, the faculty expert can design an effective learning
environment. Third, the faculty member must be open to Iearning new ways to use technology to support the
teaching and learning process. And finally, in this new learning environment, the faculty member must become a
facilitator, guiding the discussions and assi sting students in acquiring new knowledge. Teaching in an online
environment requires a faculty member to engage with the technology, the students, the content, and the
instructional design components. This engagement interacts with the faculty roles of sponsor, expert, learner, and
facilitator and creates a complex teaching model that might be represented asin Figure 2. How one manages
communication so that it enhances learning in this complex model is atask that will challenge faculty to rethink the
instructional process.

Figure 2. The SELF Model

Expert = Desiamer = Learner

Comtead Ml

T Student Spomsar
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What Effects do Beliefs About Teaching and L earning, and Attitudes About
Technology Use have on Level of Technology | mplementation for Elementary
Teachersin K-5 School Settings?

Paula Bigatel
Penn State University

Abstract

The purpose of this study wasto find if there was a predictive relationship between a classroomteacher’s
comfort and proficiency with using technology (referred to as attitude) and level of technology implementation; and
if there was a predictive relationship between teachers’ beliefs and level of technology implementation. The
instrument used in this study was the Level of Technology |mplementation (Moersch, 2001). The findings show that
there was a moderately positive correlation between attitudes and technol ogy i mplementation and between beliefs
and level of technology implementation. A multiple regression of age, years of teaching experience, attitudes and
beliefs resulted in attitudes and beliefs being the strongest predictors of higher levels of technology implementation.

Introduction

Researchers have illustrated how computer technol ogies can be powerful tools that can greatly impact how
and what students learn (David, 1994; Dwyer et al., 1991; Dwyer, 1994; Milken Exchange, 1999). Despite the
increase of availability of computers, researchers and educators still report that integrating technology into
classroom practicesis not easily accomplished (Ertmer, 1999; Ertmer et al, 1999; Hadley & Sheingold, 1993; Jones,
2001; Schrum, 1999). Researchers have identified many barriers including teachers' preferred instructional methods
and their corresponding beliefs about teaching and learning (Hannafin & Savenye, 1993; Niederhauser & Stoddaart,
2001; Pierson, 2001; OTA, 1995). It isimportant, therefore, to examine teachers’ belief systems and
institutionalized instructional routines that support or impede technology use, in order to overcome barriersto
successful technology integration. Technology is prevalent in our schools, however, the pressing issue currently
centers on how technology is being used or not being used in the teaching and learning process realizing that student
achievement may be compromised by poor technology integration practices.

Thereislittle doubt that technology plays an important rolein our schools, considering the wide range of
computer applicationsin today’ sworld. Consequently, teachers must be prepared to use computersin their
instructional practices and to do so effectively. Research has shown that many elementary teachers still feel
uncomfortable using computers (Guha, 2000; Marcinkiewicz, 1993; McDermott & M urray, 2000 Rosen & Weil,
1995; Scheffler & Logan, 1999). Rosen & Weil (1995) investigated technophobia (computer anxiety) and
discovered that between one-third and two-thirds of teachersin their study were not using computers at home or
with their students because of alack of confidence. Similar findings were reported by McDermott & Murray
(2000), and Guha (2000). In both studies a positive correlation was found between low computer use and low levels
of comfort. Schechter (2000) found a strong predictive relationship between higher levels of technology use and
comfort, confidence and proficiency with using computers. Attitudes about the value of technology use in education
have al so been shown to affect levels of technology implementation, for examp le studies have shown that beliefs
and attitudes about the advantages of teaching with technology are significantly correlated with higher levels of
technology implementation (Becker, 1994; Lebrutto, 2001). Accessis becoming less of a concern (Becker, 1999).

It is more important to look at how teachers are learning to implement computers and how they feel about
technology use because the teacher is key in the eventual success or lack of success of any computer-in-education
initiative (Collis, 1996

The purpose of this study isto examine barriersthat affect teachers' effective technology integration in
their instructional practices. Two barriers are the primary focus: teachers' beliefs about teaching and learning, and
teachers’ attitudes towards technology use. Practical implications of the results of this study may provide valuable
insight to be considered when planning teacher training (inservice and preservice) and sustaining technology usein
meaningful ways that enhance the teaching and learning process.



Literature Review

Beliefs About Teaching and Learning

Any innovation whether in education or in the workplace creates some personal dissonance. Itis
important, therefore, to examine how teachers' beliefs support or inhibit an innovation (i.e. technology integration)
before expecting acceptance and change to occur. Personal belief systems exert a powerful influence on teachers’
decision-making and on the instructional practicesthey usein their classrooms (Niederhauser, D. & Stoddart, T.,
2001; Pajares, M.F., 1992). Instructional changesinvolving innovations (computers) will be filtered through
teachers' structure of knowledge and beliefs about teaching and learning. Ertmer (1999) talks about teachers’ belief
systemsin terms of what she calls second-order barriersthat interfere with change in teaching practices. She states
that teachers may not be aware of their own underlying beliefs about teaching and learning. Thus, it isimportant to
bring about an awareness of what these beliefs are and the underlying values and assumptions that are the
foundations of these beliefs. These second order barriers could cause more difficulties because they are less tangible
than first order barriers. First order barriers, according to Ertmer (1999), involve alack of access to hardware and
software, aswell asalack of training, time, and support for technology integration. Ertmer suggests that both first-
order and second-order barriers be addressed simultaneously and recursively as both types of barriers surface
throughout the technology integration process.

Teachers' beliefs are conditioned by how they were taught, and early in the education process, teachers
have formed a philosophy of teaching and learning that becomes quite ingrained and resistant to change (Dwyer, D.,
Ringstaff, C., and Sandholtz J., 1991; McKinney, M., Sexton, T., and Meyerson, M., 1999; Norum, K., Grabinger
R.S., and Duffield, J., 1999). Teachers must question these beliefs as they attempt to change teaching practices. For
example, technology integration precipitates changes in the learning environment that impacts on teachers’ and
students’ rolesin the classroom. It might take some adjusting to the idea that teachers can learn from students who
may know more about technology than they do. This new learning environment may cause teachers’ a sense of loss
of control since the one-way transmission of knowledge model (teacher ? student) may be incompatible with
allowing students to be resources in the classroom (Ertmer, P., et al., 1999). Teachers must be ready to reexamine
their teacher roles. Resistance to this new role may clearly be connected to teachers' preference and adherence to
old patterns of instructional methods (Hannafin, R.D. & Savenye, W.C., 1993; Johnson, 1997), and their belief that
responsibility for learning rests with them. If teachers believe that they are to bein charge at all times and the sole
dispensers of knowledge, then relinquishing that role will require some shiftsin deeply held beliefs.

Niederhauser & Stoddart (2001) found that teachers who hold more traditional beliefs about teaching and
learning tend to use more didactic instructional methods (i.e. lecturing) and more teacher-centered practices, while
teachers who hold more constructivist beliefs about learning tend to use more student-centered, inquiry based
methods. Teachers' beliefs about how learners learn are expressed through their instructional practices. The
implication would be that technology integration, then, might be affected by teachers’ current instructional practices.

Furthermore, Niederhauser & Stoddart (2001) examined the relationship between teachers’ instructional
perspectives and beliefs about learning, and their corresponding use of educational software. They classified
instructional software into two categories based on the design and purpose of the software: skilled-based software,
which embodied atraditional transmission approach to instruction, and open-ended software that embodied a
constructivist learner-centered approach. The authors found a consistent rel ationship between teachers' perspectives
about the instructional uses of computers and types of software they used with their students. Teachers who only
used open-ended software had a strong learner-centered orientation and weak computer-directed orientation, while
teachers who used only skill-based software had the strongest computer-directed and lowest |earner-centered
orientations. When the authorslooked at K-2 teachers and compared them to grades 3-6 teachers, results indicated
that K-2 teachers favored the use of skill-based software over open-ended software to a greater degree than the 3-6
grade teachers. Understandably, this could be due to the fact that teachers at the primary grade levels need to
emphasi ze foundational skillsin the early grades and the fact that there iswide availability of skill-based software
designed for young children.

Honey & Moeller (1990) found that there were certain discernible patterns between teachers' pedagogical
beliefs, their instructional practices and the integration of technology into their classroom practices. High-tech
teachers employed more progressive educational practices, such as use of inquiry and discovery skills, project-
oriented work, group-based activities and hands-on activities. Dirksen and Tharp (2000) evaluated a Goals 2000
project carried out in arural western school district where participants were being trained to develop skillswith a
variety of software applications and the integration of technology within the curriculum. They observed that
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teachers who had their students create presentation products using the internet as a research tool, viewed computers
as generative learning tools to be used to help students develop higher-order thinking skills. These teachers were
more skilled in using the internet and presentation software from which, the researchers concluded, the students
benefited. Those teachers who used computers as aword processing tool, primarily had students type their final
products such asreports, stories, and poems. With teachers possessing less skill in computer use and less knowledge
of avariety of software applications, students were using the computer as aworkbook and using drill and practice
computer programs designed to reinforce knowledge and skillsintroduced by these teachers.

In technology rich environments, the process of learning is transformed to permit more student
participation and a focus on students’ individual learning styles, according to a study done by McDermott & Murray
(2000), conducted in aK-2 building in aMidwest middle class suburban city. These authors felt that teachers’
philosophies about how learners learn must be re-evaluated in order to embrace the ideathat learners are
constructors of knowledge and meaning. In atechnol ogy-rich environment, the role of teacher must shift to focus
more on the students' active rolein learning. For example, the Apple Classroom of Tomorrow (ACOT) project
exemplified how teachers' beliefs and practices were changed as teachers realized the benefits of the role shifts not
only with students, but also with other teachers with whom they collaborated. The teachersin this project were given
access to multiple computersin their classrooms and laptops for personal use. Technology, in other words, was
infused into their teaching and learning environment. Teachersin the ACOT project helped one another across
content areas and team taught in the context of project-based instruction (Dwyer, D., Ringstaff, C., and Sandholtz J.,
1991; Dwyer, 1994). The project seems to hold some promise in changing teachers' beliefs that, in turn, might
result in a change in teaching practices to include higher levels of technology integration.

Teachers' beliefs about the efficacy of the role of technology in education also may have an influence on
how computers are used in the classroom. Becker (1994) differentiated exemplary computer-using teachersfrom
other teachers and found that exemplary teachers used technology differently and that their goals for computer use
weredifferent. Students used computersin “consequential” activities such as creating newsletters, producing a
school newspaper or writing for the school yearbook (i.e. authentic tasks). There was a greater use of software for
higher order thinking activities such asinterpreting data, reasoning, writing, solving real-world problems, and
conducting scientific investigations. Less time was spent on recreational activities such as game playing.

In astudy conducted by Ertmer et al (1999), there appeared to be a connection between teachers’ uses of
technology and their beliefs about the role of technology. How teachers used technology was related to what role
they believed technology should play in the curriculum. When they interviewed teachers, they found tha those
teachers who did not value technology as atool for enhancing learning, used computers as an optional activity.
Students were permitted to use computers as areward after completing “regular” classroom work. These teachers
did not see the relevancy of computer use asintegral to the curriculum. They felt that once they taught new skills,
students could use the computers for drill and practice work to reinforce what was already taught. In this study,
however, one teacher did come to change her beliefs about using computersin away that “drove” her curriculum.
She began using computers not only as a support to what she taught, but as an integral part of her teaching.

Teachers Self-Beliefs (Efficacy) and Attitudes about Technology Use

Teachers beliefsin their ability to positively affect student learning impacts on their willingness to embrace
innovative teaching approaches according to McKinney et al. (1999). Teachers must believe that an innovation will
enhance student learning before they will be receptive to change and there is evidence that most teachers do see the
advantages of technology integration into the curriculum in terms of enhanced student learning and increased
motivation (Ertmer, P., 1999; Ertmer, P. et a., 1999). But, teachers have to believe that they are capable of
teaching effectively with technology. Honey and Moeller (1990) have shown that teachers who successfully
integrated computers into their teaching regarded themselves as |earners along with their students and were highly
motivated because they expended their own time and effort in learning to use computers. These teachers exhibited
confidence in their ability to learn new technology skills. Similar findings were noted in studies conducted by
Sheingold and Hadley (1990), Marcinkiewicz (1994), Lumpe and Chambers (2001) and Beaudin (1999). Lumpe &
Chambers (2001) found that self-efficacy beliefs (confidence) were asignificant predictor of teachers' self-reported
use of technology-related engaged learning practices. Similarly, Schechter (200) found a significant correlation
between ateacher’s comfort and proficiency with using computers and the degree to which he/she employed
computers aa process, product and tool to solve authentic curriculumrelated problems. In other words, teachers
with higher levels of comfort and proficiency tended to implement technology at higher levels of integration. Lack
of confidence and/or comfort can be powerful de-motivators to technology implementation and integration. Some
teachers may be positively predisposed to using technology, but still exhibit agreat deal of technophobia due to bad
prior experiences with technology, or, they may simply have a great fear of failure (Rosen, L. and Weil, M., 1995).



It isimportant that teachers have the opportunity to rethink and analyze their beliefs and valuesin relationship to
technology integration then confront their fear of technology. They must examine their current teaching practices
and be prepared to adapt to the changes that technology brings to the classroom.

Clearly changing beliefs takes time and as some researchers have found, it seemsto follow a
developmental pattern (Johnson, 1997; Pajares, 1992). Pajares (1992) talks about conceptual/belief change in terms
of Piaget’s two processes of assimilation and accommodation. Assimilation is the process whereby new information
isincorporated into existing beliefs and accommodation takes place when new information cannot be assimilated
and existing beliefs must be replaced or reorganized. In light of innovations and technology use, for teachers to
become adopters of technology use instead of resisters, fundamental changes to their belief system may be required
before new ideas become incorporated into atransformed belief system. McKinney et al. (1999) talked about the
change process, which they believed occurred in a sequential manner. They believed that there were three stages of
innovation: initiation, implementation, and refinement. The authors' theoretical model suggests that participants
involved in an innovation move through these stages expressing different sets of concerns. The stages of concern
coincide with the stages of innovation ranging from little concern or involvement with the innovation at the outset.
With more involvement, concerns seem to be centered on desires to know more about the innovation along with the
availability of training or support for the innovation. This, in turn, leads to concerns about practicesinvolved with
implementation, then finally, to refinement that involves finding better ways to incorporate the innovation.
Throughout these stages, self-efficacy is affected. In the beginning of an innovation, certain sets of concernstend to
be expressed by participants with lower efficacy beliefswhile those with higher efficacy have concerns
characteristic of the later stages of change, that is, those of impact. Findings from a study conducted by Mills (1999)
support the position that teachers’ concerns and perceptions of an innovation influence the way in which they
implement technology. Teachers' concerns and perceptions must be considered if schools are to experience
significant change or reform with respect to integration of computer technology.

Understanding the process of change and feelings (e.g. comfort and confidence) about changein
educational settings can help educational reformers, policymakers, and administrators design better training
programsto bring about positive change in teacher practices.

Research Questions

1. Isthereapredictive relationship between a classroom teacher’ s comfort and proficiency with using computers
and the level of technology implementation?

2. Isthereapredictive relationship between teachers' beliefs asreflected in their current instructional practices
and level of technology implementation?

Hypotheses

Hypothesis 1: Thereis apositive correlation between a classroom teacher’s comfort and proficiency with
using computers (PCU) and the level of technology implementation.

Hypothesis 2: Thereis a positive correlation between the degree to which a classroom teacher employs
student-centered, authentic, problemsolving strategies (CIP) and level of technology implementation.

Definitions

1. Beliefsabout teaching and learning refer to teachers' pedagogical beliefs about how children learn. These
beliefs have an epistemological component in that teachers’ beliefs about the nature of reality form the
basis of their orientation to an objectivist or constructivist perspective. Depending on this orientation,
knowledge is viewed either as something constructed by learners or transferred intact. This has
implications for the learning process, which can be viewed as an active, creative and socially interactive
one, or apassive process where learners receive knowledge into supposedly “empty vessels’.

2. Attitudes are defined as teachers' feelings of comfort, confidence and proficiency in using technology.

3. Teachers beliefs about teaching and learning are measured by the Current Instructional Practices (CIP)
measure. The CIP profile shows an inclination toward instructional practices consistent with learner-
centered approaches and indicators of engaged learning (Means, 1994). These indicators are demonstrated
in the following ways:

a.  Children are engaged in authentic, real-world, problem-solving tasks
Children are actively involved in learning activities
Children work collaboratively
Teacher isafacilitator in learning
Children learn through exploration

PaooT
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4. Teachers attitudes are measured by the Personal Computer Use Profile (PCU), which indicates a classroom
teacher’ s comfort and proficiency levelswith using computers.

5. Level of Technology Implementation (LoTi) isameasure of computer use and implementation by a
classroom teacher. It consists of eight discrete implementation levels ranging from Non-Use (Level (0) to
Refinement (Level 6). Asateacher progresses from one level to the next, a series of changesto the
instructional curriculum is observed. Theinstructional focus shifts to more student-centered practices.
Technology implementation is used interchangeably with technology integration.

6. Level of Technology Implementation (LoTi) questionnaire contains 50 items developed by Moersch (1994)
that measure three constructs: level of technology implementation, level of comp uter use, and level of
current instructional practice.

Limitations of Study

This study islooking at primarily two variables affecting level of technology implementation, attitudes and
beliefs. There are other variablesthat affect technology implementation besides beliefs and attitudes or several of
the demographic variables selected in this study. However, thisresearcher, in examining the literature on factors
influencing computer use, has concluded that teachers' beliefs and attitudes (i.e. internal barriers) seem to be the
best predictors of technology implementation.

In addition, this study is examining one school district in Central Pennsylvania and elementary teachersin
K-5. Broad generalizations beyond this population cannot be made.

M ethodology
Participants

Questionnaires were sent to 84 elementary teachers (K-5) in four elementary schoolsin a Central
Pennsylvania School District. All elementary schoolswerein asuburban area, which was culturally homogeneous.
Forty questionnaires were returned representing a response rate of 48%. 85% were female and 15% were male. A
majority (57.5%) of the teachers had more than 20 years of teaching experience and the majority (68%) of the
teachers were in the 40-59 age group.

I nstrumentation

Instrumentation consists of the Level of Technology Implementation (LoTi) questionnaire. The LoTi
guestionnaire was devel oped by Christopher Moersch and Learning Quest, Inc. It measures teachers' levels of
technology use at the instructional curriculum level, not their proficiency levelsin technology skills. This
guestionnaire was selected because not only does it measure level of technology implementation, it al'so builds into
the instrument the Personal Computer Use (PCU) subscale which measures teachers' comfort and proficiency using
computers referred in this study as attitude. LoTi consists of a beliefs subscale (CIP), which measures teachers’
beliefs about teaching and learning as evidenced by their current instructional practices. The purpose of the
instrument is to be used to plan and implement staff development. The LoTi questionnaire consists of 50 questions
(Moersch, 2001).

Internal reliability of the questionnaire was studied by Schechter (2000) using Cronbach’salpha. The
investigator separated the instrument into its three component parts (LoTi, PCU, and CIP), and found fairly high
reliabilities (r = .7427, .8148, and .7353, respectively). In addition, individual reliability estimates of individual
levels of the LoTi demonstrated high levels of internal consistency on levels 3 (r = +.7037), 4B (r = +.7882), 6 (r =
+.8235), PCU (r = +.8148), and CIP (r = +.7535). The instrument, thus, seems to possess a measure of internal
consistency acrossit parts.

Validity has not been addressed by Moersch, nor has the instrument been validated in research to date.
However, the instrument seems to possess face validity and content validity based on an examination of the
guestionnaire items. For example, test items measuring attitude contained words such ascomfort, confidence or
referred to the respondents’ proficiency in using technology:

“1 have the background and confidence to show others how to merge technology with relevant and challenging
learning experiences that emphasize higher-order thinking skills and student relevancy to the real world.

Items having to do with beliefs referred to teachers' practices evidencing learner-centeredness:

“1 use my students’ interests, experiences, and desire to solve authentic and relevant problems when planning a
variety of computer-related activities in my classroom.”

An addendum to the questionnaire asked for demographic information such as age, gender, years of
teaching experience, and grade level taught.



Construct Validity

Construct validity was assessed by having three peers evaluate the instrument by determining which items
measured beliefs, attitudes, and technology implementation. This researcher identified 6 items that measured
attitudes, 5 that measured beliefs and the other 39 items of the total 50 measured technology implementation. There
was little agreement on the items for beliefs and attitudes subscales. Therefore, validity was not established.

Data Analysis

Pearson Product Moment correlations were computed to address the rel ationshi ps between level of
technology implementation and, comfort and proficiency of technology use (PCU), and beliefs about teaching and
learning as measured by Current Instructional Practices (CIP). Pearson Product Moment correlations were also
computed for two of the demographic variables, age and years of teaching experience. Anindependent t-test was
performed to check for gender differences on level of technology implementation. A one-way ANOV A was
conducted to analyze differences among teachers who taught at different grade levels and level of technology
integration. Finally, amultiple regression analyzed attitude, beliefs, age and years of teaching experience in relation
to level of technology implementation to establish the strongest predictor variables for higher levels of technology
implementation.

Results

Research Question 1: Isthere a predictive relationship between a classroom teacher’ s comfort and

proficiency (attitude) with using computers and the level of technol ogy implementation?

There was a moderate positive correlation (r=.540) between attitude and level of technology
implementation which was significant at the .01 level of significance indicating that the more teachers felt
comfortable using technology and the more confidence they expressed in using technology as evidenced by their
self-reported proficiency, the higher the level of technology implementation. Teachers’ attitudes are agood
predictor of higher levels of technology implementation.

Research Question 2: Isthere a predictive relationship between teachers' beliefs asreflected in their

current instructional practices (CIP) and level of technology i mplementation?

A moderate positive correlation (r=.524) was found between beliefs and the level of technology
implementation, significant at the .01 level of significance indicating that the more teachers were inclined toward
learner-centered practices and constructivist principles, the higher the level of technology implementation.
Teachers beliefs are agood predictor of higher levels of technology implementation.

No correlations was found between beliefs and attitudes (r=.276) as expected since both variables measure
different constructs.

Age and level of technology implementation showed a slight negative correlation (r=-.017) indicating that
older teachers tended to be at lower levels of implementation. When years of teaching experience was correlated
with technology implementation, a slight negative correlation (r=-.053) was found indicating that teachers with more
years of experience tended to be at |lower levels of technology implementation.

No significant difference was found between male femal e teachers (t=.124, p=.902) with respect to level of
technology implementation. With respect to grade level, the analysis of variance revealed significant differences
among the grade levels (f=5.927), significant at the .01 level of significance (Table 1). These results show that
teachersin various grade level categories (i.e. K-2; 3-5; K-5) differed significantly on levels of technol ogy
implementation.

Table 1. Comparison of Levels of Implementation Scores for 3 grade Level Categories

Grade Level Sum of

Group Squares df Mean Square F Sig.
Between Groups 6.118.242 2 3059.121 5.927 .006**
Within Groups 19098.158 37 516.166

Total 25216.400 39

** Significant for between groups at <.001 level of significance
A post hoc test, Scheffe, was conducted in order to determine where the significant differences occurred.

Table 2 shows significant differences between group 2 (Grades 3-5) and group 3 (K-5), and group 1 (K-2) and group
3 (K-5), significant at the .05 level of significance.
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Table 2. Scheffe Post Hoc Test on ANOVA for Level of Technology Implementation

(I) GRLEVEL (J) GRLEVEL Mean Diff. Std. Error Sig.
(-J

1.0 2.00 -23.9722* 7.84923 .016

3.00 1.5833 10.93603 .990

2.0 1.00 23.9722* 7.84923 .016
25.5556 10.76906 .073

3.0 1.00 -1.5833 10.93603 .990
-25.556 10.76906 .073

*The mean difference is significant at the .05 level.

Table 3. Means of Grade Level Groups on Levels of Technology | mplementation

GRLEVEL Mean N Std. Deviation

1.00 86.7500 16 19.09450

2.00 110.7222 18 25.84298

3.00 85.1667 6 22.30172

Total 97.3000 40 25.42783

Table 3 compares the means of each group and shows that the grade level category 2 (3-5) had a much
higher mean than the other two groups indicating that the teachers at this grade category tended to implement
technology to a greater extent than the other two groups.

Table 4 displays the results of the stepwise multiple regression for beliefs, attitudes, age, and years of
teaching experience on levels of technology implementation. Only the significant (p<.05) predictors of higher levels
of technology implementation is displayed. Attitude was the best predictor variable (f=15.642, p=<.000) accounting
for approximately 30% of the variance. When the variable of beliefs was added to the equation, almost 45% of the
variance was explained. Both variables, in combination, seem to be good predictors of teachers implementing
technology at higher levels.

Table 4. Regression Results: Sgnificant predictors of levels of technology implementation

Model R R Square Adj. R Square Std. Error of
The Estimate
1. Attitudes 540 292 273 21.68153
2. Bdliefs .666 444 414 19.46916
Discussion

This study adds to the research on factors influencing technology use. It showsthat beliefs and attitudes as
defined in this study are good predictors of increased technology implementation. Teachersthat are comfortable and
confident and more proficient in using technology tended to implement technology in their instructional practicesto
a higher degree than those who were less comfortable, confident and proficient. It also indicated that teachers who
believe that |earners are active constructors of knowledge, who are more student-centered in their instructional
practices and view themselves as facilitatorsin the learning process, tended to implement technol ogy to a greater
extent. Denographic factors such as age, gender and years of teaching experience did not have a significant
influence on technology implementation. However with respect to grade level categories, teachers teaching grades
3-5 showed a significantly higher level of imp lementation than the other two groups (i.e. K-2, K-5). Thisresult
indicates that teachers at the higher elementary grades tended to use technology to a greater extent with their
students than the others. Further investigation of the K-5 group might reveal that most of these teachers deal with
K-3 students and fewer students at the grades 4-5 level, thus making this group more similar in composition to the
level 1 group. Most of these teachers taught special education or ESL. It may be reasonabl e to assume that these
teachers are concerned with basic skills much like the K-2 teachers. More analysiswould be required to support
such assumptions.

This study was limited by the sample size, therefore, these findings cannot be generalized beyond the scope
of this particular school district. Further research comparing school districts of similar characteristics might yield
interesting corroborative data. Comparisons of dissimilar characteristics would also point to different variables
having more power to predict given different contexts and composition of demographics.
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Moreover, additional research conducted on teachers’ attitudes could explore other factors within attitudes
that might prove to be a stronger predictor of technology implementation. For example, the definition of attitudes
could include how teachers feel about the importance of technology as atool in rea-world tasks, and how teachers
feel about the positive (or negative) effects of technology use on student achievement. Factors within the attitude
construct could be explored to find an optimum composition for predicting technology implementation.

If attitudes are important factors in influencing technology use, then finding factors that influence attitudes
could also be useful for the purposes of creating the optimum environment to promote attitudes conducive to higher
levels of technology implementation. Influencing factors such as prior learning experiences (how teachers were
taught), or external factors such as school climate, administrative |eadership, availability of resources, etc. should be
investigated to gauge their influence on attitudes and beliefs. For example, Ross, HogaboamGray and Hannay
(1999) found that confidence to implement computer-based instruction was influenced by increased access to
technology (resulting in teachers using technology more), administrative support, and stronger beliefs about the
value of technology in the classroom. Marcinkiewicz (1994) found that teachers’ innovativeness, defined as one's
willingness to change, was an important predictor of level of computer use.

In this study beliefs referred to pedagogical beliefs. Beliefs comprise abroader constellation of constructs
than that defined in this study. Beliefs can include other factors missing from the predictive model presented here,
such as beliefs about one’ s ability to implement technology (self-efficacy). Self-efficacy influences how people
feel, think, and motivate themselves to behave, and refersto beliefsin one’ s capabilities to execute actions necessary
to manage particular situations (Bandura, 1993). Moreover, teachers may have beliefs about the ability of external
factors or people to enable a person to reach agoal (e.g. use technology successfully), which may influence whether
or not agoal isattained. Also, the belief that the likelihood that a goal can be attained, given ateacher’'s
environment/teaching context, may influence achievement of that goal (Lumpe & Chambers, 2001).

Therefore, amore detailed predictive model can be created taking into consideration the multiple aspects of
beliefs and attitudes and the influences that affect these aspects of beliefs and attitudes. Considering many aspects
of attitudes and beliefs and the influences affecting these variables can inform better professional development
models which is the impetus of this type of research.
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The Development of the Web-Based Training Evaluation Questionnaire

Doris U. Bolliger
St. Cloud State University

Abstract

The Web-Based Training Evaluation Questionnaire was developed in order to evaluate a new Web-based
instructional product. Currently, few instruments are available for the evaluation of distance |earning modul es that
have established psychometric properties. This paper describes the study that resulted in the successful development
of the instrument.

Introduction

The number of courses, certifications, and training opportunities offered on the Internet has increased
dramatically over the last few years. Distance education on the World Wide Web is being increasingly implemented
in the workplace (Lau, 2000). The number of companies “using the Internet for training purposes grew from 3% in
1996 to 38% in 1999” (American Society for Training and Development, 2001, p. 10). The International Data
Corporation estimates the market will reach $11.5 billion in 2003 (Cohen, 2001).

Even though many online courses are offered for education or training purposes, few instruments are
currently in use which have the proper established psychometric properties to evaluate modules in the Web-based
environment. The Web-Based Training Evaluation Questionnaire (WBTEQ) was developed to assist in the
evaluation of anew instructional product that was designed for training future school administratorsin the online
environment. The researcher hypothesized the instrument would yield a high internal consistency coefficient.

Method
Sample

A pilot study was conducted to establish the validity of the instrument. Five graduate students, who were
instructional technology or communication majors and who were enrolled in an advanced instructional technology
course in the spring semester of 2002, volunteered to participate in this pilot study. These students were instructed to
review theinitial version of theinstrument and examine each question for its clarity and validity. The instrument
was administered to 53 graduate students enrolled in three instructional technology courses taught in the classroom
environment in order to establish the instrument’ sreliability. Then, afollow-up study was conducted by
administering the questionnaire to 25 individuals enrolled in a Web-based modul e pertaining to human resources
procedures and employment contracts.

Procedures

For the pilot study, the researcher selected students in the advanced instructional technology course because
these individuals had expertise in the online distance education environment. Four of the five students were
instructional technology majors. The fifth student majored in communication and was an experienced online course
designer.

The researcher chose to administer the survey to 53 graduate students in face-to-face instructional
technology courses. After thefirst data collection phase, the internal consistency reliability was determined using the
Cronbach alpha coefficient for the questionnaire and its eight subscales. In the follow-up study, the researcher
administered the questionnaire to a sample of 25 teachers and school administrators after they completed a new
Web-based training module; 24 participants completed the questionnaire. Once again, the Cronbach al pha
coefficient was determined for the total scale and for each of its subscales.

I nstrumentation

The WBTEQ has 49 four-point Likert Scale items and 5 open-ended questions. Items on the scale range
from 1to 4: 1, strongly disagree; 2, disagree; 3, agree; and 4, strongly agree. The five open-ended questions
addresstrainees’ likes and dislikes about the modules, advantages and disadvantages experienced in the online
environment, and suggestions or recommendations for improving the module.

Commonly used Likert-type scales have five or seven response sets (Crocker & Algina, 1986; Gall, Borg,
& Gall, 1996; Kerlinger & Lee, 2000). Kemp, Morrison, and Ross (1998) advise limiting the number of possible
responses on scalesto five responses. Others, however, suggest using a4-point scale in order for participants to



avoid selecting neutral responses. This practice eliminates bias and increases the instrument’ sreliability. The 4-point
scale forces participants to select a statement which reflects the direction in whichthey lean and enables researchers
to measure the strengths of their opinions and attitudes (Cronbach, 1946; Pearson & Carey, 1995). Some researchers
oppose this method; however, Mercer and Durham (2001) found there was no statistically significant difference
between the response style of two groups which were given a scale with and without a neutral response option.

I ssues addressed on the instrument were based on literature in the field pertaining to the evaluation of online
distance education courses. These issues related to access (Belanger & Jordan, 2000; Lau, 2000), communication
between parties (Bastiaens & Martens, 2000; Mantyla & Gividen, 1997), instructional content (Biner, 1993; Dean &
Ripley, 1998; Kemp et al., 1998; Khan, 1997; Mantyla & Gividen, 1997; Schlough & Bhuripanyo, 1998),
instructional design (Aggarwal, 2000; Belanger & Jordan, 2000; Berry, 2000; Harrison, 1999; Schlough &
Bhuripanyo, 1998), administrative and technical support (Kemp et a.; Khan, 1997; Mantyla & Gividen, 1997),
equipment and technology (Kemp et al.; Khan, 1997; Lau, 2000; Mantyla & Gividen, 1997), learning outcomes
(Kirkpatrick, 1996; Mantyla & Gividen, 1997), and general issues such as learner satisfaction, reactions,
experiences, and so forth (Khan, 1997; Knowles, 1989; Mantyla & Gividen, 1997; White, 1999; Wideman &
Owston, 1999). The revised questionnaire had eight subscales: (a) access, (b) communication, (c) content, (d)
design, (e) support, (f) technology, (g) outcomes, and (h) overall.

Data Analysis

Eight questions of the 49 Likert-type scal e questions on the questionnaire were negative statements and
were recoded prior to the analysis. One case was deleted from the data collected during the pilot study because more
than one-third of the data was missing. The other missing data were substituted with the series mean. The data were
then analyzed. In the follow-up study, missing data were substituted with the mean, and the data were examined for
univariate outliers. Statistical assumptions were examined in order to avoid aviolation of the assumptions.

Results

Initially, the instrument had 55 items and 5 open-ended questions. After the pilot study, the instrument was
revised to adapt the recommendations made by the participants. Five items on the instrument were identified as
redundant. For example, the instrument had questions relating to the attractiveness of the screen design; however,
participants felt it was unnecessary to ask trainees if the background color and font color was appealing as well.

One question pertaining to graphics having text -based descriptions was del eted because we assumed many school
administrators had no previous experience with Web design and, most likely, were not familiar with thisterm.
Several other items were rewritten in order to make the questions more specific and valid.

After the revisions to the questionnaire were completed, the instrument was administered to a sample of 53
graduate students. The reliability was analyzed using the Cronbach alpha coefficient. The instrument’s total
reliability was high (.95). The subscale reliability for access was .65, for communication .65, for content .90, for
design .85, for support .75, for technology .66, for outcomes .76, and for general .79.

The second sample, consisting of teachersand administrators, completed the questionnaire during the
follow-up study. Once again, the instrument’ s overall reliability was high (.97). Thereliability of the eight subscales
was as follows: (a) access, .94, (b) communication, .65, (c) content, .92, (d) design, .94, (e) support, .54, (f)
technology, .89, (g) outcomes, .79, and (h) general, .90.

Discussion

Theinternal reliability coefficient for the subscale support on the WBTEQ was low (.54) in the follow-up
study, whereasit was .75 in the pilot study, which may be because the subscale only had three questions, two of
which were marked not applicable by 62.5% and 69.6% of respondentsin the followup study. Only nine and seven
respondents, respectively, answered these questions. In order to have avalid reliability analysis completed, a
researcher needs at least 20 cases. The reader istherefore advised to disregard the low subscale reliability coefficient
in the follow-up study.

It ispossible Item 42 on the WBTEQ, “| was anxious to change my methods when | completed the
module,” might have been an invalid item. During the first instrument administration, one graduate student
commented on how the word anxious had a negative connotation. The researcher did not change the item because it
did not cause any difficulties during the pilot study; however, it may be the reason participants in the follow-up
study disagreed with the item. Forty-five percent indicated they were not anxious to change their methods after the
completion of the module (M = 2.70). The question was revised to read excited after the study was compl eted.



Conclusion

Theresults of thereliability of the WBTEQ are promising and show the internal consistency reliability for
the instrument and its subscal es are acceptable. The researcher hopes others will use thisinstrument in the future to
evaluate online modules and courses to validate the findings of this study. Because the evaluation of online courses
isan important issue, we should continue evaluating our courses on a continuousbasis. At the very least, courses
should be eval uated after participants complete the course. If possible, the completion of aformative evaluation is
highly desirable.
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Perceived Computer Self-Efficacy and General Self-Efficacy
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Abstract

This paper is primarily concerned with a study on online student’ s self-efficacy. The study focuses on
differences between Turkish undergraduate students’ general self-efficacy levels and computer self-efficacy levels as
well as determining the effects of an online cour se on the students’ perceived computer self-efficacy and general
self-efficacy | evels. This online course was their first experience in online learning. The participants were asked to
fill out a generalized self-efficacy scale and a computer user self-efficacy scale prior and posterior to the course.
The pretest results have revealed that Turkish students’ generalized self-efficacy is higher than their computer self-
efficacy scores and thereis a significant difference between these scores. The posttest results have also shown the
same difference. However no significant effect of online course has been identified.

Introduction

Bandura (1986, p.391) defines self-efficacy as belief about one’s own capabilities to organize and execute a
certain task. In other words, self-efficacy is about beliefs that are related to the consequences of individuals' actions.
Anindividual’s self-efficacy highly depends on prior experiences (success or failure), others’ experiences
(observing others' success or failure), verbal persuasion (of spouse, friend, etc) or emotional states (anxiety, fear,
etc) (Cassidy & Eachus, 2001, p.2).

Cassidy and Eachus (2001) indicate that self- efficacy levels have been shown to be related to choice of
task, motivational level and effort and perseverance with the task. Because self-efficacy is based on self perceptions
regarding particular behaviors, the construct is considered to be situation specific or domain sensitive. In other
words, aperson may exhibit high levels of self-efficacy within one domain while exhibiting low levels of self-
efficacy within another domain (p.2).

In the literature, there are many studies (e.g. Joo, Bong & Choi, 2000; Pajeres, 1996) about measuring
individual’slevels of self efficacy within different domains including education and their effects on different
variables such as achievement, satisfaction, motivation, etc.

However, few studies that explore the rel ationships between individual’ s levels of self-efficacies specifics
to different domains have been conducted. For example, no study has been found in the literature that |ooks for the
relationship between students’ level of general self-efficacy and their level of computer self-efficacy.

The study summarized in this paper investigates this relationship. That is, it looks at the relationship
between Turkish undergraduate students’ general self-efficacy levels and their computer self-efficacy levels. It also
examines the effects of an online course on the students’ general self -efficacy and computer self -efficacy. Therefore
the research questions of the study were formulated as:

1. Isthere adifference between Turkish undergraduate students’ levels of self-efficacy and their levels of
computer self-efficacy?

2. What are the effects of an online course on Turkish undergraduate students' levels of self-efficacy and
computer self-efficacy?

3. Isthereadifferencein effects of online course on levels of self-efficacy and levels of computer self -
efficacy of the Turkish undergraduate femal e students and male students?

Method

In order to determine the levels of the students’ computer self-efficacy and general self-efficacy, two
different scales were combined into one instrument. “ The Computer User Self-efficacy Scale” developed by Cassidy
and Eachus (2001) was used to measure the students’ computer self-efficacy levels. The first part of this scale that
consisted of questions related to demographic information about the participants was not used. The second part that
isa30-item Likert scale was used as one the instruments of the study. For the general self-efficacy levels of the
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students, another scale, “ General Perceived Self-Efficacy Scale” developed by Jerusalem and Schwarzer in 1981 has
been chosen. The Generalized Self-Efficacy Scaleis a 10-item psychometric scale that is designed to assess
optimistic self-beliefs to cope with avariety of difficult demandsin life (Schwarzer, 1992).

The subjects of this study were the students who voluntarily take the “ EIP206 Introduction to Educational
Media” course online and participate the study in Anadolu University School of Communication Sciences
Educational Communications and Planning Department in Spring 2002. This course was their first experiencein
online learning. Although 35 students accepted and participated the study at the beginning, only 28 of these students
were compl eted the study.

The pretest was administered at the beginning of the semester and the data derived from thistest were
analyzed for the first question of the study. Same instrument was used as posttest at the end of the semester and the
results were compared with the pretest results for the last two questions of the study.

Thereliability of computer self-efficacy scale was found as 0.79 and general perceived self-efficacy scale
was as 0.82.

Results

A t-test analysiswas used to see the difference between general and computer self-efficacy scores of
Turkish undergraduate students. Table 1 shows the mean scores of subjects’ levels of general self-efficacy and
computer self-efficacy in pretest and the results of the t-test analysis. In addition Table 1 includes mean scores and t-
test analysisin posttest. The data have revealed that students' perceived general self-efficacy mean (M=4.69) is
higher then their computer self efficacy mean (3.87) and there is astatically significant difference among these
scores (p<.0001). Same results can be seen in posttest, too. In other words, students’ perceived general self -efficacy
mean (M=4.77) is aso higher than their computer self-efficacy mean (M=3.63) and there is a significant difference
among these two scores (p<0.0001) after the online course.

Table 1: Mean scores of all studentsin pretest and posttest

Tests Mean N t
General Computer
Self-Efficacy Self-Efficacy
Pretest 4.69 3.87 28 .000**
Posttest 477 3.63 28 .000**

*p< .05 **p<.01

In order to see whether there is relation between general self -efficacy and computer self-efficacy scores of students
in both tests, a Pearson correlation analysis can be used. Table 2 shows the results of this analysis. According to this
analysisthereisasignificant strong relation (r=0.703, N=28, p<0.000) only between pretest general self-efficacy
scores and posttest general self-efficacy scores.

Table 2: Correlation coefficients between in both tests and general self-efficacy and computer self-efficacy

Pretest Pretest Posttest Posttest
Computer Self-  General Self-  Computer Self-  General Self-
Efficacy Efficacy Efficacy Efficacy
Pretest Pearson Correlation 1,000 ,256 ,152 ,364
Computer Self-Efficacy Sig.(2-tailed) ,189 441 ,057
N 28 28 28 28



Pretest Pearson Correlation ,256 1,000 184 ,703**

Genera Self-Efficacy Sig. (2-tailed) ,189 ,350 ,000
N 28 28 28 28
Posttest Pearson Correlation ,152 ,184 1,000 ,142
Computer Self-Efficacy Sig. (2-tailed) 441 ,350 472
N 28 28 28 28
Posttest Pearson Correlation ,364 ,703** ,142 1,000
Genera Self-Efficacy  Sig. (2-tailed) ,057 ,000 472
N 28 28 28 28

** Correlation is significant at the 0.01 level (2-tailed)

On the other hand, another t-test analysisis used to investigate the effects of online course on students’ general self-
efficacy and computer self-efficacy levels. The t-test resultsindicated no significant in general self-efficacy and
computer self-efficacy scores between pretest and post test. Table 3 presents the means scores and the results of the
t-test analysis.

Table 3: Mean scores of all studentsin both tests and results of the t-test analysis

Self Efficacy Tests Mean SD N t
General Self-Efficacy Pretest 4,69 657 28 478
Posttest 477 843
Computer Self-Efficacy Pretest 387 510 28 .060
Posttest 3,63 511
*p< .05

In addition, Table 4 illustrates the mean scores of female and mal e studentsin both tests and the
comparison of these scores. The comparison shows that the mean scores of femal e students were always lower than
that of male student in pretest and posttest. Additionally there was no significant difference between pretest and
posttest mean scores either general self-efficacy or computer self-efficacy of femal e students.

However, the mean score of male students in general self -efficacy scale was showed significant change
between pretest and posttest (p< .007).

Table 4: Mean scores of female and male students in bath tests and results of the t-test analysis

Tests Sex M ean N t
Pretest Posttest
Femae 4,48 434 17 379
Genera Self-Efficacy Mae 5,01 543 11 .007*
Femae 371 351 17 221
Computer Self-Efficacy Mae 4,12 3,8 11 172

*p<.05 **p<.01
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Discussion

According to results of this study, it can be drawn that there is significant difference between students’
general self-efficacy and computer self-efficacy. These results support the literature. In other words, a person may
exhibit high levels of general self-efficacy while exhibiting low levels of computer self-efficacy.

Also, the study demonstrated that the online course caused afew increase in students levels of general self
efficacy but it isnot statistically significant. Interestingly the students’ levels of computer self-efficacy decreased at
the end of course. However, it is not significant, too. The instructor of the course indicated that a few technical
problems happened during the implementation of the course and the students expressed their discomfort about them.
So this might be a cause of this decrease. In addition, this course was their first course. So they might not see the
potential of the online learning in this course.

This decrease in computer self-efficacy levels of the studentsis not sex related and not statistically
significant. But, theincrease in general self-efficacy is sex related. In other words male students' general self-
efficacy scores have shown asignificant increase while female students' general self efficacy scores have shown a
minor decrease which is not statically significant. This result might be interpreted as that male student hesitate
before an experience and show greater self-efficacy after an experience.

More research with alarge number of subjects should be conducted to investigate the effects of online
learning on students’ self-efficacy levels. Also, relations between computer experience, computer ownership and
effects of online education on self-efficacy should be examined.
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School districts web sites: How accessible arethey?

Marty Bray
Claudia Flowers
Robert Algozzine
University of North Carolinaat Charlotte

Abstract

Many school districts (SDs) use the World Wide Web (WMM) to disseminate a wide variety of information
about things such as district events, policies, and a wide variety of student information. On-line barrierslimit the
accessibility of the WM for persons and students with disabilities and thus can limit their accessto vital
information. The purpose of this study was to evaluate the accessibility of SD home pagesin the United States and
Canada. A total of 120 SD Web sites were located using a popular online school directory and evaluated for
accessibility. A software program was used to quantify the number of accessibility errors at each site. Theresults
indicated that most (74.3%) SD home pages had accessihility problems, and the majority of these problemswere
severe problems that should be given a high priority for correcting. The good newsisthat the majority of the errors
can easily be corrected. The work reflects a need for SDsto examine the accessibility of their home pages.
Recommendations for improving accessibility is provided.

School districts web sites: How accessible ar e they?

Since the mid 1990’ s the World Wide Web (WWW) has become an important way to disseminate
information about awide variety of organizations. These organizations include many educational institutions such
as Universities, departments of public instruction, and individual schools. All of theseinstitutions’ policies
concerning equal access are guided by federal laws such as The Americans with Disabilities Act (ADA). The ADA,
enacted in 1990, provides the same civil rights protection to individuals with disabilities as other federal laws that
prevent discrimination on the basis of race, gender, national origin, and religion (Button & Wobschall, 1994). Title
[11 of the ADA directs that public facilities make reasonable modifications to control discrimination and support
accessibility in policies, practices, and procedures (Council for Exceptional Children, 1994). Asaresult of this
landmark legislation, accessibility alterations like providing rampsto elevated areas and providing accessible
signage through height adjustments and raised | ettering have become commonplace across the country.

A projected $5.67 billion was spent on technology in America’ s public schools during the 1999-2000
school year. While 63% of those dollars were spent on hardware, it appears that public schools have shifted their
budgets toward software and staff development. More than 46% of schools reported that the majority of their
teachers are intermediate level users of technology (able to use awide variety of computer applications). More than
60% of schools reported that the majority of teachers use the WWW for instructional purposes, and 82% of schools
provide WWW access in classrooms.

Fifty-two percent of U.S. homes with children ages2— 17 have WWW connections at home, up form just
15% just two years ago. In addition, 20% of students ages 8 — 16 have computersin their bedrooms, with more than
half hooked up to the WWW. Asthe percentage of WWW usage continues to increase both at school and at home
so does the need for clearer behavioral guidelinesfor students. Thefollowing isalist of practical stepsfor school
administrators that address student usage of the WWW on school premises and at home.

1. When school administrators review a situation, he/she should first determine whether the fact
pattern actually falls within the code of student behavior set at each particular school. Often, the
school rules may fall short of covering new situations. Stretching rulesto fit new situationsis
dangerous and risky practice.

2. Before school administrators moves forward with discipline for off-site internet conduct, he/she
should put down in writing the connection between off-site conduct and the impact that it has or
will have at school. School administrators should always investigate to seeif the student violated
any discipline code, if so, this might provide a stronger basis for disciplinary action.

3. Compare WWW behavior with its non-WWW behavioral counterpart. For example, if theissueis
vulgarity, can astudent be held accountable under the behavioral policy set by the school ?

4. School administrators should makeit clear to all students that your staff monitors the WWW on a



regular basis.

5. School administrators should enlist the aid and support of parents. Parents need to be aware of the
schools www policy. Having parents sign a*“ student WWW code of conduct” at the beginning of
each school year will help parents to better understand what the school deems as appropriate and
inappropriate.

6. School administrators should have a clear set of procedures that staff should follow if they believe
a student has violated the WWW code of conduct. Staff should acquire as much evidence as
possible.

7. School administrators may consider lodging a complaint to the WWW/internet service provider.
Often the WWW/internet service provider will remove offensive material especially when the
material is sexually explicit, personally degrading to target specific individuals, or racially or
sexually harassing.

Physical barriers are obvious accessibility concerns confronting students with disabilities. Web site
developers need to be just as aware that on-line barriers can create significant accessibility problemsfor some users.
The Americans with Disabilities Act requires that all organizations make reasonabl e accommodations for
individuals with disabilities. Section 508 of the Rehabilitation Act requires that all organizations receiving US
Federal funds must comply with standards that make electronic equipment and Web sites usable by people with
sight, hearing, and other disabilities. Using the WWW as aresource for distributing information is no exception.

A variety of disabilities can reduce accessibility to the WWW. Visual, hearing, movement, cognitive,
speech, and other impairments can limit availability of information. Assisted technologies or accessibility aids such
as Braille output systems, modification of keyboards, screen enlargement utilities, voice output utilities, and other
technologies allow students with disabilities to access information on the WWW. However, because of the
complexity of many Internet resources, some information cannot be accessed with these aids. Developers of
accessibility aids continueto identify and devel op features that can overcome some of these barriers, but there are
many things that Web site devel opers can do, with very little effort, that would make their pages more accessible.

The Trace Research and Development Center at the University of Wisconsin at Madison produced the
Unified Web Site Accessibility Guidelines (1999). These guidelines were transferred to the Web Accessibility
Initiative (WAI) of the World Wide Web Consortium (W3C) and used to produce the Web Content Accessibility
Guidelines 1.0 (Chisholm & Vanderheiden, 1999a). The primary goal of the guidelinesis to promote content
accessibility. The guidelines do not discourage content developers from using images, video, and other multimedia
tools, but rather explain how to make multimedia content more accessible to awider audience.

According to the guidelines, measures for improving accessibility fallsinto the following categories: (a)
structure—HTML documents should use markup to convey meaning and less for format and layout pages; (b)
navigati on—authors should support keyboard-only navigation and methods to facilitate orientation; and (c)
alternative content—authors should always provide alternative ways to access information presented with images,
sounds, applets, and scripts. These recommendations have been categorized as Priority 1, 2, and 3 errors. Priority 1
errorsinvolve issues that make it impossible for one or more groups to access information about the Web site.
These issues must be addressed to consider the Web site minimally accessible. Priority 2 errors make it difficult for
users to access Web site content. Priority 3 errors may be addressed by web devel opers and make it somewhat
difficult for readers to access information in the Webpage. Additionally, the WAI provides specific
recommendations and strategies on how to produce Web sites that are in agreement with the guidelines. Examples
and models of the appropriate use of HTML tags (i.e., page title, text, lists and outlining, tables, links, objects,
images, audio, applet, frames, forms, and scripts) and elements are provided.

The Web Content Accessibility Guidelines 1.0 (Chisholm & Vanderheiden, 1999a) document is organized
around two general themes and 14 guidelines or general principles of accessible design (see Table 1). The themes
are (@) ensuring graceful transformation and (b) making content understandable and navigable. The document
provides the rational e behind the guidelines and describes some of the users who benefit when they are applied to
Web sites. In addition, alist of checkpointsis provided that explains how the guidelines apply to typical content
development scenarios. Each checkpoint is specific enough to be verified while general enough to allow Web
developers freedom to use appropriate strategies.



Table 1. Web Content Accessibility Themes and Guidelines

Theme Item Guideline

Ensuring Graceful Transformation Provide equivalent alternativesto auditory and visual content.
2 Don't rely on color alone
3 Proper use of markup and style sheets.
4 Clarify natural language usage

=

5 Create tables that transform gracefully

6 Ensure that pages featuring new technologies transform gracefully
7 Ensure user control of time-sensitive content changes

8 Ensure direct accessibility of embedded user interfaces.

9 Design for device-independence.

1 Use interim solutions.

1 Use W3C technologies and guidelines

]

Making Content Understandable and
Navigable
12 Provide context and orientation information
13 Provide clear navigation mechanisms.
14 Ensure that documents are clear and simple

The guidelines that primarily address the theme of ensuring graceful transformation, Guidelines 1 through
10, assist Web developersin producing sites that remain accessible despite constraints confronted by people with
disabilities. For example, Guideline 1 states that Web developers should provide equivalent alternatives to auditory
and visual content. Text can be rendered in ways that are available to almost all browsing devices and accessible to
al users, but auditory and visual content are not. Guidelines 11 through 14 primarily address the theme of making
content understandabl e and navigable. Thisincludes providing navigation tools and orientation information in pages
with maximize accessibility and usability. Not all users can make use of visual clues such asimage maps or
graphical information, but with orientation information, users can understand many of these graphical images. Of
course the information presented here is an overview of theseguidelines and the Web Content Accessibility
Guidelines 1.0 (Chisholm & Vanderheiden, 1999a) document should be consulted for more detail in developing
content-accessible Web sites.

Building Web sites that comply with standards for accessibility should be ahigh priority for Web site
developers. To date, little research has documented the extent to which accessibility goals have been reached.

Method

This study examined the accessibility of School District home pages. The purpose of the research described
in this article wasto: (a) evaluate the accessibility of School District home pages, and (b) direct readers to resources
that are available to assist in the development of accessible home pages.

Sampling

A list of URLsfor School District Home Pages was generated using the Web 66 (2001) website. This
online resource provides a detailed list of school district websitesin the United States and Canada as well as around
theworld. A total of 567 school district Web sitesin the United States and Canada were randomly selected from
thisdirectory.

Evaluation Process

Each School District’s home page was eval uated using Bobby 3.2 (Center for Applied Special Technology,
2001), a software package that analyzes Web sitesin accordance with the W3C Web Accessibility Initiative
guidelines. Results from Bobby 3.2 provide a measure of the extent to which aWeb site is accessible for people
with disabilities. Thetype of accessibility error (e.g., images without alternative text, links without alternative text,
and pages not usable without frame), the severity of the error (e.g., Priority 1, Priority 2, Priority 3), and the ease
with which the error can be fixed (e.g., easy, moderate, hard) are provided in a summary report. In this study only
theinitial School District home page was evaluated and no links within the domain were eval uated. Scores for each
home page were tabulated and analyzed.

There are many accessibility issues that Bobby 3.2 cannot detect. For example, Bobby cannot determine



programmatically if the Web siteisfollowing accessibility principles, and can only draw the users attention to the
potential risks of any technology that is used. The potential errorswill be reported in the results, but the researchers
did not physically examine the Web site to eval uate these potential errors.

Results

Of the 567 web pages evaluated, 74.3% of the Web site home pages had at |east one accessibility error. The means
and standard deviations for the accessibility and potential accessibility errors sorted by priority are presented in Table 2.
There was an average of .91 Priority 1 accessibility errors on the School District home pages. Thisindicates significant
accessibility issuesthat can hinder the reader’ s access to information on the Webpage. Priority 2 and Priority 3 errors
averaged 2.33 and 1.64. Whilethese errorsare not as severe as Priority 1 errors, they can still affect the degree to which a
reader can access a Web site. Asseenin Table 3 the most common Priority 1 accessibility problems identified in home pages
of School Districts were (@) using alternate ways to convey information represented by color (74%), (b) providing extended
descriptions of alternate text (71%), and (c) using structural markup to identify their hierarchy and relationship of two or
more header rows or columnsin atable (66%). Using alternate ways to convey information represented by color means that
information represented or emphasized by specific colors, red for example, should be conveyed in waysthat can be
recognized by software readers that convert text to speech. If images are used and they convey information then extended
descriptions should be used to convey thisinformation. Finally, the relationship of multiple rows and or columns used for
table headers should be described so that software readers can correctly relay the relationship of the information among these
elements. Aswill be seen later, many of these problems were rated as easy to fix. Priority 2 errors reported included
sufficient contrast between foreground and background colors (81%), lack of descriptive titlesto links (78%), and use of
movement in images (64%). The most frequent Priority 3 errors reported included no identification the language of the text
(96%), lack of keyboard shortcuts to frequently used links (80%), and no logical tab order among page elements (80%).

Table 2. Accessibility Errors Categorized by Priority

Accessibility Errors

Severity N Minimum Maximum M SD
Priority 1 567 0 4 .91 .67
Priority 2 567 0 6 2.33 157
Priority 3 567 0 3 1.64 .57

Table 3. Type Accessibility Error, Percentage of Homepages with Error, and Ease of Fixing Error
Type of Accessibility Error Percent  Ease ToFix
Priority One Errors

If you use color to convey information, make sure the information

is also represented another way. 74 Moderate
If an image conveys important information beyond what is its

aternative text, provide an extended description. 71 Moderate
If atable has two or more rows or columnsthat serve as headers,

use structural markup to identify their hierarchy and relationship. 66 Moderate
Provide alternative text for all images. 62 Easy
For tables not used for layout (for example, a spreadsheet),

identify headers for the table rows and columns. 53 Easy

Priority Two Errors

Check that the foreground and background colors contrast sufficiently

with each other. 81 Easy
Add adescriptivetitle to links when needed. 78 Easy
Avoid use of deprecated |anguage features if possible. 74 Moderate
Avoid using tables to format text documentsin columns unless

the table can be linearized. 66 Hard
Avoid using movement in images where possible. 64 Easy
Use relative sizing and positioning (% values) rather than absolute

(pixels). 63 Moderate



Priority Three Errors

Specify alogical tab order among form controls, links and objects. 80 Moderate
Consider adding keyboard shortcuts to frequently used links. 80 Moderate

Table 3 also indicates that the majority of accessibility errors were rated as easy to fix. Examplesof these
types of errorsinclude alternate text for images, and specifying the relationship among multiple headersin tables.
Some suggested ways to fix these errorsinclude the use of the AL T tag and descriptive text with every image to
present textual information about images. A similar technique can be employed to provide descriptive information
about links.

Discussion

The Americans with Disabilities Act directs that individuals with disabilities including students and parents
being served by School Districts are entitled to the same civil rights protections as their neighbors and peers without
disabilities. Thelaw has come to be associated with efforts to make public and private facilities and institutions
more accessible for individuals with disabilities. The Internet and World Wide Web have revolutionized access to
the resources and services of American businesses, public and private institutions, and other organizations. The
accessibility of thisinformation to students with disabilities has not been extensively studied.

School Districts use the WWW to disseminate and gather information. On-line barriers limit the
accessibility of the WWW for individuals with disabilities. The purpose of this study was to evaluate the
accessibility of School Districts'’ home pages. 567 Web sites were randomly selected for evaluation. Bobby 3.2, a
software program, was used to quantify the number of accessibility errors at each site. Most School Districts' home
pages had accessibility problems (74.9%). Most of the errors were rated as severe and should be given a high
priority. The good news is that the mgjority of the errors can easily be corrected. The need for School Districtsto
examine the accessibility of their home pagesis evident in the outcomes.

School District Web developers need to examine their Web sites for accessibility problems. It is strongly
recommended that validation methods be used in the early stages of Web development that will help make problems
easier to correct and assist developersin avoiding accessibility problems. There are two suggested methods of
validating a Web site for accessibility (Chisholm & Vanderheiden, 1999a). First, automatic tools are available for
scanning the site and providing data. Bobby 3.2 and other validation services should be used to provide information
concerning accessibility problems. Automatic tools are convenient but do not identify all accessibility issues;
therefore, it is recommended that each site be examined by a knowledgeable individual and individuals with
disabilities to ensure clarity of language and ease of navigation. The processes of rapid prototyping and formative
evaluation have been used for many years to help develop educational software and have proven to be useful in the
process of Web site development (Corry, Frick, & Hansen, 1997). Expert and novice users with disabilities should
beinvited to view home pages and provide feedback about the seveity of accessibility or usability problems.

One global suggestion for the Web site designer isthat all W eb pages should be encoded for meaning
rather than appearance. For example, providing alternative ways of obtaining information is akey to overcoming
many accessibility errors. By using ALT="TEXT” tags on all images, approximately one-third of the errors
discovered in this study would be fixed.

There are many Web sites that provide information and recommendations for accessible Web pages. Below
are afew recommendations for evaluating Web sites for accessibility:

1. Websitedesigners should follow the accessibility guidelines. There are several sites on the WWW that give
recommendations.

2. Each Web page should be tested for accessibility. Several different procedures should be used: (a) view each
page on monochrome screen or use high contrast option of control panel; (b) turn off graphics and view page
for readability or use Lynx to view the page; (c) select only text, print to clipboard, and view for readability; (d)
navigate using only the keyboard; and (€) use Bobby or other Web eval uation software to test the Web pages.

3. Web sitedesigners should provide a“text only” version of the CE’s Web site. This can be done using
cascading style sheets so that updates can be accomplished more easily. Providing atext only version of aWeb
site also provides users with slow internet connections with arelatively fast method of accessing an institution’s
Web site.

4. Web site designers should provide the reader with alternative methods for obtaining information about the CE
Program. Providing a phone number, email, or mailing address can do this. Thisinformation should be
displayed in a prominent place on the CE's Web site.
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Page authors should not produce “ handicapped products’ to make Web sites accessible. Every effort should be
made to keep all Web sitesin the mainstream and provide elements that allow universal access. Accessibility
guidelines are not designed to stifle the creative freedom of Web site designers; however, extrathought and effort is
required in designing accessible Web sites.

Currently, several tools and standards are being devel oped to help Web developersin these efforts. In
Microsoft Corporation (2001) has recently announced its plans to help devel opers using FrontPage, a popular web
development tool, to make their websites conform to the latest US federal guidelines. The World Wide Web
consortium has also announced guidelines for software tools to help persons with disabilities access a variety of
multimedia content (World Wide Web Consortium, 2001a). Finally, at the time of thiswriting, the World Wide
Web consortium is working on the second version of Web Accessibility Standards (World Wide Web Consortium,
2001b). These new standards will not only help authors create accessible Web sites but will also improve
accessibility of the web for persons with disabilities.
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Abstract

Research examining the rapid expansion of Internet-delivered instruction has by and large reflected rather
than driven instructional design. Thoseinterested in maximizing student learning and motivation have a limited
research foundation upon which to base instructional strategies. This study examined students’ computer skills,
attitudes toward I nter net-delivered instruction, and the instructional components students’ considered important in
an Internet course as a function of demographics, prior computer skills and Inter net-delivered course experience.
Results suggest that student attitudes toward Inter net-delivered instruction are fairly positive, with students having
Inter net-based cour se experience more likely to recommend taking an online course. However, overall student
computer skill levels prerequisite to successful participation in online instruction lack depth. Recommendations for
the design of Internet courses and future research are discussed.

I ntroduction

I nternet-based information and communication technologies are increasingly being used for delivery or
support of university courses (Hanna, 1998; Johnson, 1999; Mitra, 2000; National Center for Education Statistics,
1998; Volery, 2001). Such uses span awide range from providing online support for traditional, classroombased
courses through the posting of syllabi, lecture notes or readings on the World Wide Web to I nternet-based delivery
of entire coursesincorporating minimal or no face-to-face contact. Much of the research examining thistrend has
focused on student achievement (Windschitl, 1998; Swan, Shea, Fredericksen, Pickett, Pelz & Maher, 2000),
descriptions of technology issues (Windschitl, 1998; Mclsaac & Gunawardina, 1996), or potential cost savings
(Inglis, 1999). Missing from the published research is significant consideration of learner characteristics on the
design of Internet-delivered courses.

Aslearners' pre-existing skills, characteristics and attitudes relevant to instructional delivery and design
can impact their success within an instructional program (Dick & Carey, 1996; Kemp, Morrison & Ross, 1998;
Duggan, Hess, Morgan, Kim & Wilson, 1999), learner analysis constitutes a basic component in most instructional
design models. Learner analysis components important as a foundation to the design of Internet-delivered
instruction include learners' technological skillsaswell as their attitudes toward, and perceptions of, Internet-
delivered instruction. Limited studies have addressed these issues (Duggan et a., 1999; Hara & Kling, 1999; Jiang
& Ting, 1998), yet ignoring learner characteristics can reduce the effectiveness of Internet-delivered courses
(Wagner, 1993).

Despite limited research examining learner analysis relevant to Internet delivery of instruction, instructional
designers may find the extensive body of research investigating computer anxiety and attitudes towards technol ogy
applicable. Instruments developed to measure computer anxiety include Loyd and Gressard’s Computer Anxiety
Scale (CAS) which has been widely used for adults and extensively analyzed by psychometricians for validity and
reliability (Loyd & Gressard, 1984) and Delcourt and Kinzie's Attitudes Toward Computer Technologies (ACT)
(Délcourt & Kinzie, 1993). Koroghlanian and Brinkerhoff (2000-2001) modified items from the CASand ATC
instruments to gather information regarding leamers’ attitudes towards and perceptions of Internet-delivered courses
asameans for informing the design of successful Internet-delivered courses. The present study extends the previous
work of Koroghlanian and Brinkerhoff (2000-2001) by addressing limitations in the earlier survey which included
the limited geographic distribution of participants as well asthe low number of participants with previous I nternet-
delivered instructional experience.

This study investigated the following research questions:



What isthe current state of computer experience and skills of students?

Do computer experience and skills differ by region?

3. What components do students deem important for an Internet-delivered course? Do these components
differ by computer experience, demographics, computer skills or prior Internet-delivered course
experience?

4. What are student attitudes towards and perceptions of Internet-delivered courses? Do theses attitudes

and perceptions differ by demographics, computer experience, computer skills or prior Internet-

delivered course experience?

NP

Method
Participants

Five hundred twel ve students from six universities located throughout the United States were the
participantsin this investigation. Approximately two thirds were women, 44% were education majors, 15% were
business majors, 16% were humanities, language or physical education majors and 19% were educational
technology, engineering, math, science or computer science majors. Of the 277 participants for which datawere
available, 66% were undergraduates.

In terms of computer experience, 91% of the participants had used a computer four or more years and 67%
used a computer six or more hours per week. In addition, 73% of the participants had taken some sort of computer
course during their college careers. Finally, 22% of the participants had prior Internet-delivered course experience.

Data collection extended from November of 2000 to June of 2001. Three hundred forty-one students
enrolled in traditionally delivered classes completed a paper-based version of the survey distributed and collected
during normally scheduled class time while an additional 42 students completed an online version. Students
enrolled in Internet-delivered classes (129) completed the online version of the survey.

Criterion Measures

The singleinstrument for thisinvestigation was asurvey. The survey included five sections. demographics
and computer experience, computer skillsrelated to Internet delivery of instruction, attitudes towards and
perceptions of Internet-delivered courses, rating of componentsin a Internet-delivered course, and prior distance
education experience. Two forms of the survey were used, a paper based-version and an electronic version. Both
versions included identical items with the exception of the demographics section, which included one additional
guestion in the electronic version asking participants to name their college or university.

The demographic section had eight forced choice items covering general information including sex, age,
major, years of computer use, hours per week of computer use, and completion of college computer courses.

The computer skills section incorporated 13 Likert type items rated on a 5-point scale from Completely
Confident to Not Confidence at All. Participants rated their perceived computer skills for each item covering three
broad categories: telecommunications, technical expertise, and Internet browser basics. The Chronbach Alpha
reliability for this section of the survey was 0.92.

The attitudes towards Internet-delivered courses section incorporated 19 Likert-type items on a 5-point
scale ranging from Strongly Agree to Strongly Disagree. Many of the items were based on items from the CAS
(Loyd & Gressard, 1984) and the ACT measure (Kinzie, Delcourt, & Powers, 1994). The Chronbach Alpha
reliability for this section was 0.87.

The survey section for rating of componentsin an Internet-delivered course incorporated seven Likert-type
items on a 5-point scale ranging from Extremely Important to Not at all Important. These items were intended to
determine which features participants felt were important components to an Internet-delivered course. The
Chronbach Alphareliability for this section was 0.81.

Only subjects with distance education experience completed the final survey section. This section
consisted of 12 forced choice items and six Likert-type items on a 5-point scale ranging from Strongly Agree to
Strongly Disagree. The 12 forced choice items elicited details about participant’s Internet-delivered course
experience and included items about the number of courses taken, the inclusion of face-to-face meetings, the type of
media used and the reason for taking an Internet-delivered course. The six Likert-type items solicited participants’
feelings toward courses delivered viathe Internet. The Chronbach Alphareliability for this section was 0.70.

Finally, all participants were asked, “Would you be willing to take an I nternet-delivered course?”’

Results
Reported results for thisinvestigation are separated into four sections.
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Computer Skills Related to Internet Delivery of Instruction - Means and standard deviations of the responses for
the computer skills section of the survey are reported in Table 1. The numbers represent responses on a 5-point
Likert scale ranging from 5 (completely confident) to 1 (not confident at all). Responses are separated into three
categories: participants with prior Internet-delivered course experience (N = 116), participants with no prior
experience (N = 386) and all participants (N = 512).

Participantsin general were confident in their skillswith regards to email, following links on web pages,
and sending and reading attachments. Participants reported | ess confidence concerning use of FTP programs,
creating web pages, and locating and installing plugins (see Table 1).

There were large differences in responses between participants with and without prior Internet-delivered
course experience for several items. The largest differences werefor following threaded discussions, installing the
latest version of abrowser, locating and installing plugins, and using an FTP program.

An ANOVA was performed comparing means for the computer skills section of the survey between
participants from alarge Southwestern university (N = 235) and alarge upper Midwestern university (N = 190).
Significant differencesin perceived computer skills between participants’ responses by geographic region were
found for 11 of thel3 items, however the small eta’ values ranging from 0.02 to 0.08 suggest that the differences
were related more to sample size than any significant difference in computer skills.

Correlations were cal culated between computer skills and the demographic factors of age, sex, hours per
week of computer use and years of computer use. Of the significant correlations found, only those at or above 0.25
arereported in Table 2. Age and hours per week of computer use were the only results with correlations greater
than 0.25, with the largest correlations between hours per week of computer use and opening and printing fileswith
Acrobat, locating and installing plugins, and installing the latest version of abrowser.

Table 1. Computer Skills Responses by Prior Internet-Deliver ed Course Experience

Internet Course Experience

Computer Skills Prior No Prior All
Experience Experience  Participants

(n=116) (n = 386) (n=512)

Reading, sending and deleting email messages M 4.70 4.71 4.70
sb 0.65 0.70 .69
Sending and reading email attachments M 4,55 419 4.27
sb 0.88 112 1.08
Subscribing to alistserv, sending a message to the entire listserv and M 3.76 3.05 3.21
responding to just the person who posted a message to alistserv S 1.42 1.45 1.47
Following threaded discussions and posting messages on bulletin boards M 3.99 2.80 3.07
sb 1.38 1.48 1.53
Participating in chat sessions M 4.18 3.40 357
sSD 122 153 1.50
Installing the latest version of a browser such as Internet Explorer or M 3.82 2.95 3.13
Netscape sD 151 1.57 1.60
Locating and instadling plugins such as Shockwave, QuickTimeor VRML M 344 251 271
S) 1.65 1.56 1.63
Following links on web pages and returning to the starting point M 441 4.42 441
Si) 111 0.89 0.94
Recognizing clickable objects on web pages M 4.59 452 454
Si) 0.92 0.84 0.86
Downloading files embedded on web pages M 413 355 3.67
sD 1.23 1.40 1.38
Creating web pages with images, links and text M 3.08 2.45 2.58
sD 1.63 144 1.50
Opening and printing files with Acrobat M 3.78 3.00 317
sD 1.58 1.56 1.60
Using an FTP program to upload or download files M 3.18 2.26 247
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S 1.60 141 1.50

Note. Responses ranged from 5 (Completely Confident) to 1 (Not Confident at all). Ten participants did not indicate whether they
had previous distance education experience.

Attitudes Towards and Perceptions of Internet-Delivered Courses - Means and standard deviations of the
responses for the attitudes section of the survey are reported in Table 3. The numbers represent responses on a 5-
point Likert scale ranging from 5 (strongly agree) to 1 (strongly disagree). While statements appear in their original
form, results for negatively stated items were reverse coded for the purposes of statistical analysis. Results of
attitudes towards I nternet-delivered courses by prior experience indicate that participantsin general were slightly
positive towards most items. Two items had large differences in responses between participants with and without
prior Internet-delivered course experience. The largest difference was for the item concerning choosing an Internet
section of acourse, while the second concerned being upset if arequired course were only offered over the Internet.
An ANOV A was performed comparing means for the attitudes section of the survey between participants
from the Southwest and upper Midwest. Significant differences between participants’ responses by geographic
region were found for six of the 19 items. Again, small eta’ values ranging from 0.02 to 0.03 suggest that the
differences were related more to sample size than any significant difference in attitudes.
Table 2. Correlations of Demographic Data with Computer Skills

Hours Per Week of Age
Computer Use
Computer Skills Correlation p Correlation p
Reading, sending and deleting email messages NA NS NA NS
Sending and reading email attachments 0.313 <0.001 NA NS
Subscribing to alistserv 0.314 <0.001 NA NS
Following threaded discussions 0.388 <0.001 0.278 <0.001
Participating in chat sessions 0.341 <0.001 NA NS
Installing the latest version of a browser 0.441 <0.001 0.280 <0.001
Locating and installing plugins 0.458 <0.001 0.286 <0.001
Following links on web pages 0.249 <0.001 NA NS
Recognizing clickable objects 0.235 <0.001 NA NS
Downloading files embedded on web pages 0.410 <0.001 NA NS
Creating web pages 0.404 <0.001 0.277 <0.001
Opening and printing files with Acrobat 0.466 <0.001 0.245 <0.001
Using an FTP program 0.412 <0.001 0.331 <0.001

Note NA = Non-applicable, correlation was less than 0.25. NS = Non-significant result.

Correlations between demographic data and attitudes were cal cul ated and reveal ed numerous significant
correlations, with those greater than 0.25 reported in Table 4. Most of these correlations were between hours per
week of computer use and attitudes and between age and attitudes. The largest correlations for hours per week of
computer use were for: (1) doing well with computers, (2) convenience of taking Internet courses, and (3) having
access to Internet courses. The largest correlations for age were for: (1) theimpersonal nature of Internet courses,
(2) convenience of taking Internet courses, and (3) feeling upset with required Internet courses. Several significant
correlations were found between years of computer use and attitudes, however only one was greater than .25: doing
well in an Internet course.

Rating of Componentsin an Internet-Delivered Cour se- Means and standard deviations of the responsesfor the
rating of components section of the survey arereported in Table 5. The numbers represent responses on a 5-point



Likert scale ranging from 5 (extremely important) to 1 (not at all important). Overall, participants felt that email
communication with the instructor, telephone technical support and instructions for installing and configuring
software represented the most important componentsin an Internet-delivered course. Participants felt the least
important component was aweekly online chat time. Participants with and without prior experience rated the
components quite similarly. The largest differences concerned having aweekly chat time (M= 3.33 for prior
experience, M = 3.99 for no prior experience) and having an initial face-to-face meeting at the beginning of the
course (M = 3.61 for prior experience, M = 4.17 for no prior experience).
An ANOVA performed on each of the items revealed no significant differences for participants by geographic
region.

Correlations between demographic data and components were cal culated. These correlations were not
numerous and small to moderate in magnitude. The largest correlation was between age and having aninitial face-
to-face meeting, correlation = 0.259.

Prior Internet-Delivered Course Experience - Of the 512 participants in this survey, 116 (23%) had experienced
some sort of Internet-delivered course prior to the time of this survey. Table 6 reports the types of mediathese
participants used in their Internet-delivered

Table 3. Attitudes Towards Internet-Delivered Courses by Prior Internet-Delivered Course Experience

Internet Course Experience

Attitudes Prior No Prior All
Experience  Experience  Participants
(n=116) (n=386) (n=512)

| could do well in an Internet-delivered course M 4.44 3.89 4.02
S 0.94 101 1.02
D
| don’t do well with computers* M 443 4.07 4.16
D 0.96 1.06 1.04
Taking an Internet-delivered course would be one way to stay current M 4.33 391 4.00
with new technology D 0.80 0.96 0.94
Internet-delivered courses are an efficient way to learn M 3.86 3.32 3.45
D 113 1.04 1.08
| would be upset if arequired course was only offered over the Internet* M 341 2.49 2.70
D 1.47 1.28 1.38
| feel at ease using the web M 451 431 4.36
i) 0.92 0.76 0.80
Problems with using technology get in the way of learning from the M 2.87 3.05 3.01
Internet* D 132 1.09 1.15
If | had a choice between taking an Internet section or a classroom section M 343 241 2.64
of the same course, | would choose the Internet section D 141 117 1.30
If | took a course delivered over the Internet, | would feel isolated* M 3.44 2.86 3.00
D 1.29 1.19 123
Internet-delivered courses provide a greater opportunity for interactivity M 2.54 2.35 2.39
between students and between students and instructor D 119 101 1.06
| feel the Internet is as informative as ateacher M 277 2.60 2.64
D 1.23 1.13 1.16
It would be exciting to take a course delivered over the Internet M 3.80 312 3.28
D 1.09 1.10 1.13
If | took Internet-delivered courses, it would be a chance to learn about M 3.63 3.48 351
the Internet D 114 1.02 1.05



| feel that Internet-delivered courses are impersonal*

| don’t have access to equipment that would allow me to take an Internet-

delivered course*

| dislike using the Internet for educational purposes*

Taking an Internet-delivered course would be a good way to learn

It would be convenient for me to take an Internet-delivered course

| would be anxious about taking an Internet-delivered course*

B= 1B= B= B= B= B=

297
115

4.46
0.94

4.28
1.05

391
0.97

414
1.09

343
1.37

231
1.01

3.92
1.23

3.84
1.06

3.27
0.97

3.46
114

2.85
112

247
1.08

4.05
1.19

3.94
1.07

341
101

3.62
1.16

2.98
1.20

Note Responsesranged from 5 (Strongly Agree) to 1 (Strongly Disagree). Ten participants failed to indicate whether they had
previous distance education experience. Asterisked items (*) were reverse coded and responses in the table reflect this reverse

coding.

Table 4. Correlations of Demographic Data with Attitudes

Hours Per Week Age Y ears of
of Computer Use Computer Use
Attitudes Corr. p Corr. p Corr. p

| could do well in an Internet-delivered course 0268 <0001 NA NS 0263 <0.001
| don’t do well with computers® 03380 <0.001 NA NS NA NS
Taking an Internet-delivered course would be one way to stay NA NS NA NS NA NS
current with new technology
Internet-delivered courses are an efficient way to learn NA NS 0262 <0.00L NA NS
I would be upset if arequired course was only offered over the 0278 <0.001 NA NS 0267 <0.001
Internet*
| feel ateaseusingtheweb NA NS NA NS NA NS
Problems with using technology get in the way of learning from NA NS NA NS NA NS
the Internet*
If | had a choice between taking an Internet section or a 0255 <0001 0261 <0001 NA NS
classroom section of the same course, | would choose the Internet
section
If | took a course delivered over the Internet, | would feel NA NS NA NS NA NS
isol ated*
Internet-delivered courses provide a greater opportunity for NA NS NA NS NA NS
interactivity between students and between students and
instructor
| feel the Internet is as informative as ateacher NA NS NA NS NA NS
It would be exciting to take a course delivered over the Internet 0270 <0.00L NA NS NA NS
If | took Internet-delivered courses, it would be a chanceto learn NA NS NA NS NA NS
about the Internet
| feel that Internet-delivered courses are impersonal® NA NS 0314 <0.00L NA NS
| don't have accessto equipment that would allow metotakean 285  <0.001 NA NS NA NS
Internet-delivered course*
| dislike using the Internet for educational purposes* 0270 <0.001 NA NS NA NS



Taking an Internet-delivered course would be a good way to NA NS NA NS NA NS
learn

It would be convenient for me to take an Internet-delivered 0307 <0001 0289 <0001 NA NS
course
| would be anxious about taking an Internet-delivered course* NA NS NA NS NA NS

Note Attit udes marked with an * were reverse coded. NA = Non-applicable, correlation was less than 0.25. NS = Non-
significant result.

courses. The most common media used were email, web site and electronic bulletin boards; by far the least used
medium was MOO/MUD. Furthermore, 46% of the participants reported that the course(s) they took met face-to-
face at least once and 81% reported that sufficient technical assistance was available during the course(s).

In responding to why these participants took an I nternet-delivered course, 14% cited curiosity, 60% cited
convenience, 22% indicated that no comparable course was available locally, 15% indicated the course was
required, 30% indicated they were working on an online degree, and 12% cited other reasons. In addition, 81% of
these participants felt they had received sufficient technical support, 90% rated their experience as good to excellent
and 90% would recommend taking an Internet-delivered courseto afriend.

Table 5. Rating of Components by Prior Internet-Delivered Course Experience

Distance Education Experience

Prior Experience  No Prior Experience  All Participants

Components (n=116) (n = 386) (n = 502)
Step-by -step instructions and guides for using, M 416 4.08 4.05
installing and configuring software are posted on the sD 1.18 0.94 1.00
web site
A face-to-face meeting at the beginning of the course
to provide orientation to the software, install, M 3.61 417 4.04
configuration and usage; attendance would be optional D 1.46 1.00 114
Telephone technical support for software and hardware M 4.23 4.39 4.35
problems D 1.04 0.82 0.87
A scheduled weekly “chat time” when the entire class M 3.33 3.99 3.84
and instructor are online for discussions and questions  op 152 113 1.26
Incorporating alistserv or electronic bulletinboardto 4.5 4.13 4.16
distribute general announcements, conduct discussions o 1.09 0.98 1.01
and ask questions -
Email communication with the instructor M 4.76 4.61 4.65
SD 0.61 0.75 0.72
Email with individual studentsin the class M 4.22 4.10 4.13
SD 1.04 0.97 0.99

Note. Responses ranged from 5 (Extremely Important) to 1 (Not at al Important). Ten participants did not indicate whether they
had previous distance education experience.

These participants rated various aspects of their Internet-delivered course experience and the results are
reported in Table 7. Oneitem concerning isolation was stated negatively and the results were reverse coded for
purposes of analysis. Overall responses were fairly positive. Not having to meet at a specific place and time and
enjoying working at their own pace were rated the most positively, while the statement concerning local availability
was rated lowest.

Finally, all 512 participants were asked, “Would you be willing to take an Internet-delivered course?’ Of
the 500 participants responding to this question, 394 (79%) said yes. Looking at participants with prior distance



education experience, 89% responded yes to this question. The difference between participants with and without
prior Internet-delivered course experience was significant, F (1, 499) = 7.538, p = .006, eta’ = .02.

Table 6. Media Components used in Internet-Delivered Courses

Media Components Used Not Used
Print 76.6% 15.9%
Email 92.6% 4.6%
Listserv 47.7% 36.4%
Chat Room 53.3% 38.3%
MOO or MUD 9.5% 61.0%
Web Site 87.0% 10.2%
Electronic Bulletin Boards 82.2% 15.0%
PDF files/ Acrobat Reader 52.3% 35.5%
Note. N = 107.

Table 7. Internet-Delivered Course Experience

Mean Standard

Deviation
| appreciated beingable to work at my own pace 452 0.76
Not having to meet at a specific place and time was convenient 4.60 0.78
| received instruction | couldn’t have gotten locally 3.32 1.32
| felt there was enough interaction between students 351 1.16
| felt there was enough interaction between students and instructor 3.56 1.26
| felt | was working inisolation* 342 141

Note. N = 104. Responses ranged from 5 (Strongly Agree) to 1 (Strongly Disagree). The asterisked (*) statement was reverse
coded and the results in the table reflect the reverse coding.

Discussion

The purposes of this study wereto (1) survey awidely diverse sample of college students’ existing
computer skillsand attitudes towards and perceptions of Internet-delivered courses and (2) use those results to
formul ate recommendations for the design of Internet-delivered courses.

Computer Skills Related to Internet Delivery of Instruction

Participantsin this survey rate themselves as proficient web surfers and users of email and email
attachments. They rate themselves as |ess capable with more technical skills such asinstalling browsers and
plugins, web page creation or use of an FTP program.

Substantial, broadly-based differencesin perceived skills between participants with and without I nternet-
delivered course experience were revealed. In particular, those with prior experience reported greater familiarity
with following threaded discussions, installing browsers and associated plugins, and use of FTP programs. These
results suggest that increased skill levelsresult from increased experience, a supposition supported by the
correlational datain Table 2 indicating that more hours per week of computer use translate into higher skill levels.
Y ears of computer use also reflect increased experience, and multiple correlations with skills were found but the
correlations were lower than those for hours per week of computer use. Correlations between age and computer
skills provide additional evidence for supposing that increased skills result from increased experience, as younger
participants generally reported higher levels of computer use.
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These results suggest that the increasing use of email and web surfing have provided many userswith a
baseline level of competence, however, intermediate to advanced skills are lacking. The shallow level of computer
skills may result in significant challenges for students enrolled in Internet-delivered courses as well as their
designers. For example, designersintent on providing more dynamic or interactive learning environments requiring
installation of abrowser plugin could be inadvertently placing landmines of potential frustration in the path of
students. Thisis supported by results of asurvey of 206 online MBA students (Schramm et al., 2000) whichfound
students quickly became frustrated with technology that failed to work or wasn’t user friendly. On amore positive
note, these results al so suggest that the experience of completing I nternet-delivered courses supports the acquisition
of increased computer skills.

Results comparing students from the Southwest and upper Midwest imply that levels of computer skill are
relatively evenly distributed geographically. While statistically significant differencesin reported computer skills
were found, the effect sizes ranging from .02 to .08 were small. Similaritiesin reported patterns of computer use
also suggest an even distribution of computer skills. ANOV As comparing both groups’ hours per week of computer
use and years of computer use reveal ed significant differences for both but effect sizes of 0.01 and 0.02 respectively.
The small effect sizes suggest that any significant differences were more aresult of sample size than any meaningful
differencein skill levels. Thisimpliesthat instructional designers are likely to find consistent patterns of computer
skillsin different geographic regions.

Additionally, both groups reported similar completion rates for computer literacy courses, with 73 percent
of Southwest students and 69 percent of upper Midwest students having taken such a course. The shallow skill
levels reported by participants suggests that compl etion of such courses does little to promote skillsrelevant to
successful participation in Internet-delivered instruction.

Attitudes Towards and Per ceptions of I nternet-Delivered Cour ses

Overall, participants were neutral to slightly positive towards Internet-delivered instruction. They felt at
ease using the Web and agreed that taking an Internet-delivered course would help them stay current with new
technology. In contrast, participants were neutral to slightly negative concerning the interactivity of Internet-
delivered courses and felt that such courses were impersonal.

Large differences exist between participants with and without prior Internet-delivered course experience
concerning the desirability of such courses. Participants without prior distance education experience are much less
enthusiastic about choosing an Internet-delivered section of a course, would more likely be upset if such acourse
wererequired, and are less likely to view such courses as agood way to learn. These feelings may be based on their
greater perception that Internet-delivered courses are impersonal and not particularly convenient. Thelarge
differencesin attitudes between those with and without prior Internet course experience suggest that participation in
such courses contributes toward reducing these negative perceptions.

Results comparing students from the Southwest and upper Midwest suggest that attitudes toward I nternet-
delivered instruction are largely consistent geographically. Effect sizes ranged from .02 to .03 for all statistically
significant differences again suggesting that these differences were related to sample size.

Correlation results indicated that students spending more hours per week working with computers generally
held more positive attitudes, while older students were generally more negative. Designers might consider limiting,
at least initially, the technical reguirements of courses aimed at older learners while providing greater levels of
support.

Rating of Componentsin an Internet-Delivered Course

This part of the survey investigated what components students value in Internet-delivered courses. These
findings clearly indicate students value email communication with theinstructor. Also receiving high rankings were
telephone technical support and step-by-step instructions for installing and configuring software. Receiving a more
neutral rating was aweekly scheduled “chat time” for students and instructor.

Responses for those with and without prior Internet-delivered course experience were quite similar for most
components, with the largest differences occurring for aweekly “chat time” and meeting face-to-face at the
beginning of the course. Those with prior experience placed less value on both these components.

Limited correlations of small magnitude were found for this section of the survey with the exception of a correlation
of 0.259 between age and having an initial face-to-face meeting.

Implementation of several componentsidentified by students as desirable could require expenditures of
time and money that might exceed those available for the design and delivery of many courses. Failing to meet
students’ perceived needs in the implementation of Internet-delivered classes might lead to reduced levels of



satisfaction and support. Before committing to Internet-delivered instruction, instructors and institutions might
consider whether resources are available to provide Internet courses likely to meet students’ expectations.

Prior Internet-Delivered Experience

Participants with prior Internet-delivered course experience comprised 22% of respondents. Asagroup,
they were positive toward their online experience, particulaly appreciating the convenience and ability to work at
their own pace that Internet-delivered instruction provided. Fully 90% would recommend taking an Internet-
delivered courseto afriend.

Participants with prior Internet-delivered course experienceidentified email and web sites as the two most
common components used in the Internet courses they had completed. Asthe resultsfor all participantsidentified
use of email and surfing the web as the two computer skills they felt most self-assured about, many students may
possess basic skills required of Internet courses. However, electronic bulletin boards represented the next most
commonly used component, and results for all participantsidentified use of bulletin boards as one of the skills about
which they felt least secure.

Suggestions for Course Design and I mplementation

1. Create adatabase of user friendly, instructionally sound, frequently revised scaffolds addressing technical
issues relevant to I nternet-delivered instruction such as browser and plugin installation, setting printers,
editing preferences, using Acrobat files, etc. Such scaffolds could be made available to the entire campus
through handouts at computer labs or online through university websites. Standardizing and sharing such
scaffolds on an institution-wide bases would reduce individual teacher workloads in trying to support their
students.

2. Providetechnical support seven days aweek for extended hours to assist with general hardware and
software problems. Unique problemsrelevant to an individual course would be handled by the faculty.

3. Design Internet-delivered courses to accommodate a wide range of student computer skillsto avoid
overwhelming low-skill students.

4. Perform atask analysis for each Internet-delivered course to identify prerequisite technical skills and
include this information in course descriptions.

5. Accommodate older students by providing aninitial face-to-face meeting, limiting initial use of more
demanding technologies, and offering more layers of support.

6. If applicable, examine the curricula of your university’s computer literacy course to identify missing skills
necessary for supporting Internet-delivered instruction. The curricula of the course could be expanded to
cover such skills and the course could then be listed as a prerequisite for enrollment in Internet courses.
Conversely, the design of Internet courses could be constrained to align with the covered skills.

7. Conduct interviews and/or surveys by neutral partiesto determine overall Internet-delivered course
satisfaction. Include any students who dropped out of the course.

Suggestions for Future Resear ch

New technologies continually expand the options for design of instruction, while student’ s computer skillsand
attitudes change over time. Student surveys should be performed on an on-going bases to ensure a satisfactory
match between learners and course design.
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The Library Media Specialist and the Health Educator: Collaborating to
Meet Students Needs

Rebecca P. Butler
Judy Rabak-Wagener
Northern Illinois University

Introduction

According to Information Power (1998) collaboration between library media specialists and different
members of the learning community is key to building part nerships within the school. Of prime importance are
those between the media specialist and various teachers. School health education teachers have a natural, largely
untapped, alliance with library media specialists. Until now, there has been little discussion of the interdisciplinary
relationships between health teachers and library media specialists. There are great opportunities for these tow
groupsto work closely in planning, implementing and eval uating health lessons, projects and research. The
National Health Education Standards focus on the development in students of health literacy: thisnotion is
operationalized through adolescent development of skillsin accessing valid health information and services,
analyzing the influence of media, culture and technology on health; and advocating for personal, family and
community health, among others. Library media specialists, as emphasized in the “Information Literacy Standards
for Student Learning” (Information Power, p. 8) are ideally suited to collaboration with health teachersin providing
students with resources, technological expertise, and media critiques, as well as advocacy competencies, etc. This
paper will address the library media specialist in collaboration with the health educator in terms of providing
information and materialsto health education studentsin the K-12 educational environment.

TheLibrary Media Specialists

Information Power (1998), which includes national guidelines for school library media specialists, is
prepared by two prominent professional organizationsto which many school library media specialists belong: The
American Association of School Librarians (AASL) and the Association for Educational Communications and
Technology (AECT). A major themein these guidelinesisthat of building partnerships for learning. Thisincludes
nine information literacy standards for student learning and focuses on creating a community of lifelong learners.
Theinformation literacy standards for student learning are divided into three divisions: information literacy,
independent learning, and social responsibility. The following table presents these standards with the main
indicators for each standard. Highlighted areas show relationship to health education standards.

Information Literacy Standardsfor Student L earning

Information Literacy Standards

Independent L earning Standards

Social Responsibility Standards

Standard 1: The student who is
information literate accesses
information

efficiently and effectively

recognizes the need for
information

recognizes that accurate and
comprehensive information is
the basis for intelligent decision
making

formulates questions based on
information needs

Standard 4: The student who is an
independent learner is information
literate and pursues information
related to personal interests.

seeks information related to
various dimensions of personal
well-being, such as career
interests, community
involvement, health matters, and
recreational pursuits

designs, develops, and evaluates

Standard 7: The student who
contributes positively to the learning
community and to society is
information literate and recognizes
the importance of information to a
democratic society.

seeksinformation from
diverse sources, contexts,
disciplines, and cultures

respects the principle of
equitable accessto information
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identifies avariety of potential
sources of information
develops and uses successful
strategies for locating
information

information products and
solutions related to personal
interests

Standard 2: The student who is
information literate evaluates
information critically and
competently.

determines accuracy, relevance,
and comprehensiveness
distinguishes among fact, point
of view, and opinion

identifies inaccurate and
misleading information

selects information appropriate
to the problem or question at
hand.

Standard 5: The student who is an
independent learner is information
literate and appreciates literature and
other creative expressions of
information.

isacompetent and self-
motivated reader

derives meaning from
information presented creatively
inavariety of formats

develops creative productsin a
variety of formats

Standard 8: The student who
contributes positively to the learning
community and to society is
information literate and practices
ethical behavior in regard to
information and information
technology.

respects the principles of
intellectual freedom
respects intellectual property
rights

uses information technology
responsibly

Standard 3: The student who is
information literate uses information
accurately and creatively.

Organizes information for
practical application

Integrates new information into
one’' s own knowledge
Appliesinformation in critical
thinking and problem solving
Produces and commu nicates
information and ideasin
appropriate formats

Standard 6: The student whois an
independent learner is information
literate and strives for excellencein
information seeking and knowledge
generation.

assesses the quality of the
process and products of
personal information seeking

devises strategies for
revising, improving, and
updating self-generated
knowledge

Standard 9: The student who
contributes positively to the learning
community and to society is
information literate and participates
effectively in groups to pursue and
generate information.

shares knowledge and
information with others
respects other’sideas and
backgrounds and acknowledges
their contributions

and through technologies, to
design, develop, and evaluate
information products and
solutions

(Information Power, p. 8-43)

The Health Educators

Health educators and pre-service health majors have been challenged to conceptualize and develop
comprehensive school health education programs by following the National Health Education Standards (NHES) --
a conceptual framework adopted through a coalition of professional health associations-- including the American
School Health Association, American Public Health Association, and the American Cancer Society. These P-12
standards describe skills necessary for adolescents to become “health literate.” Thus, health educators are
challenged to design and learn to coordinate school education and service programs across components (health
services, health environment, etc.) that maximize the potential for their adolescent health studentsto acquire skillsin
accessing appropriate health information and services; analyzing media, culture and technology for their impact on
health; and advocating for personal family and community health, among others. Table Two below includes the
relevant standards. Highlighted areas show relationship to school library media standards.

72




National Health Education Standards (K-12).

Sudentswill...

1. Comprehend concepts of health promotion and disease prevention.

2. Demonstrate the ability to ACCESS valid health information & services

3. Practice health-enhancing & health-reducing behaviors

4. Analyzethe influence of culture, media, technology & other factors on health.

5. Demonstrate ability to use interpersonal communication skills

6. Demonstrate ability to use goal-setting & decision-making skills

7. Demonstrate ability to advocate for personal, family, & community health

(National Health Education Standards [K-1])

Library Media Specialistsand Health Educatorsin Collaboration
The tables above illustrate commonalities between the disciplines of the library media specialist and the
health educator, and point to the ever-increasing necessity to teach young people how to cultivate habits and skills of
research, technology integration, and critical analysis. In addition, according to Information Power (1998), the
following content area standards as applied to the “Information Literacy Standards for Student Learning” (see Table
Three) support collaboration of the library media specialist with the health educator.

Content Area Comparisons Between the School Library Media Standards and Health and Related Education
Standards Accor ding to Information Power .

Standard No. Behavioral Studies Health Life Skills

Standard # 1 Understands that Knows local, state, Asks “how do you
people can learn federal, and private know” in appropriate
about others in many agencies that protect situations. (Grades
different ways. and/or inform the K-2)
(Grades 3-5) consumer. (Grades 9-

12)
Standard # 2 Knows how to Analyzes arguments

determine whether
various sources from
home, school, and
the community
present valid health
information,
products, and
services. (Grades 9-
12)

Knows how to locate
and use community
health information,
products, and

to determine if they
are supported by facts
from books, articles,
and databases.
(Grades 3-5)
Usestables, charts,
and graphsin
constructing
arguments. (Grades
9-12)

73




services that provide

valid health
information. (Grades
6-8)

Standard # 3 Knows how to locate Uses tables, charts,
and use community and graphsin
health information, constructing
products, and arguments. (Grades
servicesthat provide 9-12)
valid health
information. (Grades
6-8)

Standard # 4 Knows techniques Compares consumer
for seeking help and products on the basis
support through of features,
appropriate performance,
resources. (Grades durability, and cost
3-6) and considers

personal tradeoffs.
(Grades 6-8)

Standard #5 none that fit directly
with health and
related education
standards

Standard # 6 Knows avariety of Reformulates a new
consumer influences hypothesis for study
and how those after an old
influences affect hypothesis has been
decisions regarding eliminated. (Grades
health resources, 6-8)
products, and
services (e.g., media,
information from
school and family,
peer pressure).

(Grades 3-5)

Standard # 7 none that fit directly
with health and
related education
standards

Standard # 8 none that fit directly
with health and
related education
standards

Standard # 9 Knows how refusal, Adjusts tone and
negotiation, and content of
collaboration skills information to
can be used to avoid accommodate the
potentially harmful likes of others.
situations. (Grades (GradesK-12)

9-12)

(Information Power, p. 8-43)
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The following charges to the school library media specialist illustrate how these two groups can work
together to better support their students’ needs:

Working With Health Educators. The School Library Media Specialists Charge
Collaboration

establish agood relationship with teachers

inform teachers of what the media center can do

Become aware of health literacy skills

show the connections between information literacy and the content-related objectives (see above)
solicit health teachers' assistancein library media program devel opment

be flexible in expectations and timing

work with the health educator to integrate the SLM C (School Library Media Center) into the curriculum
provide intellectual and physical accessto information and ideas

provide a climate conducive to learning

Provide ongoing assessment in its work with health education

Provide funds for obtaining needed curricular materials and support for health education

Solicit input from health educators regarding materials’ selection, purchase, and evaluation
Provide ongoing staff development to health educators

L eader ship

demonstrate the variety of media center materials and equipment to the health educator/ students
instruct the health educator/studentsin how to access and use these materials and equipment
promote collaborative planning, curriculum development, and collaborative teaching

support the diverse learning needs of all students

promote the SMLC program as an essential link to the health education community

promote flexible and equitable access to information, ideas, and resources for learning

support intellectual freedom/ intellectual properties

reflect legal guidelines and professional ethics of all kinds

Communicate clearly all goals and objectives of the SLM program

Technology

focus on technology as a process rather than as a product

use technological processes and resources to enhance learning

collaborate with the health educator to design and devel op student experiences that focus on authentic
learning, information literacy, and curricular mastery

integrate the uses of technology for teaching and learning

Conclusion

Never before has there been such an opportunity and demand for School Library Specialists and Health
Teachersto work together to promote health and information literacy skills in students. With the near omnipresence
of computers and the rapid proliferation of web sites, students are more than ever required to have skillsto critically
evaluate what they see, read, and hear. Cultural norms are not only perpetuated through media outlets such as radio,
television, film, music, billboards, news and magazine articles and ads, but through the constant intermingling of
advertising, information, and visual signs and symbols found on the internet. The student has become, more than
ever, aconsumer whose challenge s to sort through the constant bombardment of images and messages that have
often been placed there under no professional or ethical standards. What is taught in the health classroom through
traditional media techniques such as teacher- prepared overhead transparences or even the more visually stimulating
Power Point slides, are countered during class breaks, out of school and, now, even during class, with thousands
more media messages that are infiltrating students' way of thinking about the world and their placeinit. The
decreasing cost of palm computers will only increase the opportunities for studentsto have continual accessto
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unfiltered messages about what is hip, trendy, and cool. These trends--promoted through advertising or unchallenged
websites and emails-affect students’ mental, emotional, social and physical health. It is now incumbent upon
studentsto have the critical skillsto sort through those messages that arein their best interests and those that would
exploit them for economic or even political gain.

Lest one question the relationship between media messages and physical health, it is not far fetched to
consider at least two patterns: the increasing use by students of computers and other technological devicesthat their
time, motivation, and need to physically move; and the proliferation of websites and unsolicited email messages
about diets and weight control that promote unrealistic and unhealthy body images and the purchase of dangerous
diet products and/or techniques.

Mentally, socially and emotionally, there is no question that media communications give students mixed and often
damaging messages about what is appropriate to think, feel and do. Fortunately, many students are capabl e of
dismissing unhealthy or risky images and messages, and alot of older teens have the skills to delineate between
those that are presented for entertainment or shock value and those that have validity. For those who don't have
those skills, however, the challenge for the| health educator and library specialist isto design programs-school and
community-based-that actively involve young peoplein critically evaluating the culture, the media, and technology
itself.

As university -level preparation specialistsin the two fields, we recommend that school health and
library/media/technology specialists collaborate to accomplish shared goals, as described below.

1. Determine general information sources and technological innovations that impact the health knowledge and
skills of children and adolescents. Thiswill involve analyzing the many ways health content-such as found in
mental and emotional health, substance use and abuse, and consumer health units, among others- intersect with
media influences and technological innovations. For example, in what ways should the study of illicit drugs
include valid research data that can provide a context for how it isthat illegal substancestravel from drug-
producing regionsto local communities? How does the media portrayal often suicide impact students' attitudes
and behaviorsregarding this tragic act? What are the ways that innovations such as technological devices,
gadgets, hardware and software diffuse to diverse population groups? Are these innovations necessary or only
desired?

2. Design strategies to educate students about media and information literacy. Thiswould include teaching
children and adol escents techniques for critically analyzing information sources and media sources for the
messages, the connotations, and the denotations. In addition, thiswould involve teaching students skillsin using
internet applications, such as eval uating web sites; devel oping appropriate and ethical web quests; and
designing multimedia presentations, such as documentaries or docudramas to educate others about cultural and
media norms that impact health and well-being.

3. Addressed these educational strategiesin abroad-based fashion. That is, determine the extent to which
individuals and groups or classes of students can work in school with the Library/Media/Technology specialist
in computer applications, internet and data-base searches, media criticism, and multimedia devel opment, among
many other activities. In addition, involve students in designing outreach and advocacy programs that will
provide students, staff and administrators, parents, teachers, and community members with information, tools,
and skillsto become savvy and lifelong learners/investigators, socially responsible citizens, and informed
consumers.

While the authors strongly recommend that health teachersand LM S' swork across disciplines and school
programs to ensure that school personnel are unified in their approach to media/technological literacy, a discussion
of such amulti-pronged approach is beyond the scope of this paper. Sufficeit to say that the health and information
literacy needs of students can begin to be met through coordinated efforts between the school or district LM S and
the district health coordinators. Current professional preparation standards indicate that specialistsin each field need
to be able to determine the health and/or literacy needs of adolescent populations; design appropriate, ethical, and
standards-based programs that address these needs; implement such programsin collaboration with other academic
and community personnel/ agencies; and continually evaluate the effectiveness of such programs. It is recommended
and it isfeasible for professionally prepared school health educators and school LM S'sto work together to
strengthen students' knowledge of and ability to use media and technology appropriately. This can and will have an
immense and positive impact on the intellectual, social, emotional, and physical health of our children today.
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The Effectiveness of Simulation in an On-line Networking Cour se

Brian H. Cameron
The Pennsylvania State University

Abstract

Smulations are an important part of many traditional classesin Computer Networking. As web-based
learning environments grow in popularity the need for simulations has become pronounced. This paper reports on
a study to compar e the performance of students enrolled in two web-based learning environments, one with a
simulation package and the second with graphics and text only. Analysis shows statistically significant
improvements in performance in the simulation group compared to the other group.

Introduction

The Computer networking, as defined as the interconnection of computers and computing equipment using
either wires or radio waves over small or large geographic areas (White, 2002), has |ong been regarded as one of the
more difficult technology-related subjectsto teach. Historically, thistype of course was thought to require much
hands-on interaction with the instructor and was not viewed as a good candidate for an online course. Due to recent
advancesin network simulation technologies, thisview is being challenged. Newsimulations make complex
networking systems easily modeled on desktop computers. The effectiveness of simulations and the challenges of
distance learning environments are described next followed by the research design, methods, and results.

Effectiveness of Simulations

Simulations have been an effective tool in learning environments (Lindstrém et al. (1993) Williamson &
Abraham (1995). Simulation research can be divided into three subsets. cognitive studies, attitudinal studies, and
retention studies (Dekkers & Donnatti, 1981). Cognitive studies are concerned with the simulation’ s effect on the
cognitive development of the student. Attitudinal simulation studies are concerned with student attitude formation
and retention studies are concerned with information retention. This project touched on all three of these areas of
simulation research. Comparisons were made of the cognitive development of the two course sections through
different networking labs and team problems. Attitudinal development was accessed through a course survey given
at the conclusion of the course. Retention was accessed through tests given at specified pointsin the course.

While computers afford the design of highly interactive open-ended learning environments, such as
simulations, decisions about how to design the instruction used in conjunction with the simulation are often made
with little understanding of how the user will perceive, process and interpret the resulting feedback that the
simulation provides. Tailoring the simulation to the needs and goals of a particular course requires an understanding
of the capabilities of the simulation and the ways it introduces and enforces various networking concepts. Research
demonstrates that the way information is represented matters greatly in the learning process (Rieber, 1996).
However, these studies on the effectiveness of simulations in learning environments compared simul ations with
traditional classroom instruction. Web-based distance |earning courses offer a unique challenge to teaching
traditionally hands-on courses like network simulations.

The Challenge of Web-Based Distance L earning Cour ses

Lack of motivation and low student satisfaction have been cited as factors relating to the high drop-out rate
in online education. There are anumber of studiesindicating that simulations can create considerable motivation in
their participants (Brawer, 1982). Until recently only simple simulations, with alow level of complexity, were
possible in an online learning environment. The ability of this new online delivery mode for simulation technology
has great promise for many types of online courses. A key factor cited in improving student motivation when using
simulationsin instruction is the relevancy or realism of the simulated environment (Orbach, 1979). Advancesin
commercially available network simulations have produced products that emul ate real-world network operations.
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Resear ch Design

The purpose of this research was to compare students' performance on simulation -based courses and static
graphic representational teaching of the same course content in an online learning environment.

Participants & Methods

85 freshman and sophomores enrolled in two sections of a new online introductory networking and
telecommuni cations course were compared. One section utilized a network simulation package, created by
NetCracker Technologies, Inc., that allows the student to build and send data through different network
configurations. The second section used Microsoft Visio, a static network diagramming software package. The two
groups were compared and assessed on avariety of levels.

NetCracker Technologies offers a simulation package that allows students to design local area networks
(LANS), metropolitan area networks (MANS), and wide area networks (WANS) utilizing awide variety of
networking components. A wide variety of datatypes may be used to test the functionality of the network design.

Static network diagramming software packages like Microsoft Visio have been used in networking courses
for decades to teach networking concepts and devel op visual representations of networks.

Description of the Project

An undergraduate level course on Introduction to Networking and Telecommunications, istaught at a
national university. The course comprised of online instructional materials and assignments. Most interactions with
the instructor were online. The only face-to-face instructor interactions were in the form of team project meetings
and team presentations.

One course section consisting of forty-four students was asked to use the network simulation package for
all course assignments and the second course section consisting of forty students was asked to use Microsoft Visio
for all course assignments. Basic instruction was given on both packages.

Assessment of learning outcomes was conducted using multiple choice tests, project results, and a survey
of students. The students completed four individual networking labs and two team problems using their respective
software packages. The labs required students to demonstrate knowledge of networking rules and concepts by
devising networking solutions to given scenarios. The team projects required students to synthesize factual,
procedural, and conceptual knowledge about computer networks in order to solve acomplex problem. Mid-term
and final exams, consisting of fifty multiple-choice questions, were given to both course sections. The exams
focused primarily on factual knowledge. A qualitative course survey was administered to both course sections at the
end of the course.

Results

Standard statistical analysis procedures were used to compare differences among the two conditions.
Results from ANOV A showed the network simulation condition outperformed their counterpartsin the static
simulation condition. The mean on the test performance was significantly (p < .05) lower for the static simulation
condition.

Table 1 shows the descriptive statistics for each measure used in the analysis. The coursesection that
utilized that network simulation software demonstrated, better understanding of networking concepts and better
retention of the course information than did the course section the did not use the simulation. Scores on the
individual lab assignments were all significantly (p = .000) higher for students who were in the network simulation
group. Team projects scores were significantly (p=.001) higher for the simulation group. Mid-term and final exam

Group Statistics

Std. Std. Error

condition N Mean Deviation Mean
EXAM 2 simulation 48 96.7292 5.5033 7943
visio 37 84.3243 30.9678 5.0911
EXAM 1 simulation 48 92.2917 7.9679 1.1501
visio 37 82.1622 27.5051 45218
LAB 1 simulation 48 26.3750 3.0848 4453
visio 37 18.2432 9.5435 1.5689
LAB 2 simulation 48 26.7917 2.6654 .3847
visio 37 16.9730 11.2262 1.8456
LAB 3 simulation 48 25.5417 3.6899 .5326
visio 37 16.5676 10.2998 1.6933
LAB 4 simulation 48 28.3542 2.0158 .2910
visio 37 18.4865 10.7590 1.7688
Project 2 simulation 48 93.5833 2.1020 .3034
visio 37 80.8108 24.7115 4.0625
Project 1 simulation 48 90.8125 3.2463 .4686




scores were also significantly (p = .008 for final and p = .017 for mid-term) higher for the students that used the
simulation.

No students in the course section that used the simulation withdrew from the course due to failing grades
while three students in the course section that did not use the simulation withdrew from the course with failing
grades.

Students that used the simulation reported that they spent, more time on course assignments than did the
students that used Microsoft Visio (3.5 hoursvs. 2 hours) and reported that they spent more time on assignments
primarily because the simulation allowed them to experiment with different network configurations and verify the
functionality of their network designs. Many students reported that they felt that the simulation helped them to
understand complex networking concepts because they could actually build and test the different components of a
network and try different network configurations. Many of the students that used Microsoft Visio reported that they
had no way to verify that their network designs functioned correctly prior to submitting them to the instructor and,
asaresult, did not experiment with different network configurations.

Implications for Learning Networking

Online learning environments have long been plagued with student motivational problems that have lead to
historically high drop-out rates. This project suggests that the use of interactive learning tools, such as simulations,
have the potential to increase student motivation and learning in an online learning environment. Simulations offer
immediate feedback and allow the learner to explore different alternatives at will. Simulations enable knowledge
application through multidimensional problem solving (de Mesquita, 1992). Simulations have been found to
significantly improve knowledge transfer (Kozma, 1992, White, 1994). Thistype of discovery-based learning using
simulations has been shown to increase understanding of abstract concepts (Rieber, 1996) and increase student
motivation (Brawer, 1982).

The network simulation utilized in this study can be used for avariety of learning objectives targeted at
differing levels of learning. The intellectual skillsthat contribute to challenging classroom learning, asidentified by
Gagne (1977, 1985), are discrimination, concept learning, and rule utilization. Simulation affords the instructor the
opportunity to develop instructional eventsfor all of these levels of learning.

For example, at the factual level, the simulation can be used to identify the parts of a networking system.
The package can also be utilized as atype of procedural simulation, described by Riegeluth and Schwartz (1989),
and teach network diagramming and documentation procedures. At the conceptual and rule levels, the deep
structures made possible by the diagnostic capabilities of the simulation allow for evolving problems that require
seguential and interrelated decisions. Therefore, asin real situations, errors may be compounded on top of errors as
nonproductive diagnostic and solution procedures are pursued (Berven & Scorfield, 1980).

Suggestions for Further Inquiry

While the use of simulation in education has been studied for decades, its use in an online learning
environment has not been widely explored. Most simulation research comparessimulationsto regular classroom
instruction. Theinstructional goals for which each can be most effective differ and more research needs to be
complied on the use of simulation as a supplement to traditional and onlineinstruction. Traditional face-to-face
instruction and online instruction can be effective at transmitting items of information while simulations have the
potential to develop students' mental models of complex systems and problem solving strategies. Further research
on the effectiveness of differing combinations of these instructional methods is needed.
Another area of simulation research that requires additional study isthe use of feedback. Schimmel (1983) has
identified three types of feedback; confirmation, corrective, and explanatory. The simulation utilized in this study
provided only confirmation feedback. Research on the information content of feedback has been inconsistent and
has provided little guidance for designing feedback. More research is needed on the effectiveness of different types
of feedback in simulation and in online learning environments.

Conclusion

Theresults reported here suggest that web-based courses on computer networking can utilize simulations
very effectively.
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Students' Learning Stylesand Collaboration in Project-based L ear ning of
Web Page Development

Li-Ling Chen

Abstract

Project-based learning theorists advocate that learning is promoted when students pursue
individual interests, when they build on prior knowledge, and when they engage in hands-on and authentic
activity. Although a great deal of literature exists describing ideals such as these, research examining the
implementation of these idealsin classroomsis scarce. The purpose of the study is to investigate the effects
of collaboration and students’ learning style on field dependency while involving in project-based learning
activities in designing and developing Web pages. A group of K-12 teachers who registered a graduate
course on Web page development were asked voluntarily to serve as participants. Both quantitative
(learning style test and Web page projects analysis) and qualitative data (teacher’s log of the activities,
students’ emails, and interview) were collected.

Introduction

During the past few years, teaching learners to develop Web Pages has proliferated in both education and
business. There are tremendous numbers of interdisciplinary learners taking Web page development classes. The
learnersinclude K-12 students, college/university students, or any adults who are interested in the World Wide Web
(WWW). Although thereis a huge difference among individual learners, there is one common instructional strategy
that has been shared by all of theinstructors. That strategy is project-based learning. In other words, almost all
learners who teach Web authoring classes are required or recommended to design and develop Web pages.

Project-based learning is an instructional strategy in which students generate projects as part of their
learning process. Students assume the role of active learners as they construct their own knowledge and plan and
develop their projects. Project-based learning is supported by the constructivist view of learning. Students are
provided with real world contexts and problem-solving situation to make learning experience meaningful.

Project-based |earning theorists advocate that learning is promoted when students pursue individual
interests, when they build on prior knowledge, and when they engage in hands-on and authentic activity. Although a
great deal of literature exists describing ideals such as these, research examining the implementation of these ideals
in classroomsis scarce.

“Theinformation technologies increase the versatility and value of project-based learning as acurriculum
tool. Technology can help create arich environment for individuals and teams to carry out in-depth projects that
draw on multimedia and information resources from throughout the world” (NFIE, 2002).

L earning Web authoring via a project-based approach, especially with collaboration method, provides
learners a social interaction opportunity to organize their thoughts and create their own meaningful learning
experiences. Since field dependent students are “socially sensitive and interpersonal in orientation” (Witkin &
Goodenough, 1979), will they learn better with such instructional approach? It isalso interesting to study the impact
of such instructional strategies on field independent learners. It is based on the arguments that the researcher
proposes studying the influence and interaction between learners’ field dependence/ independence and collaboration
on their performance in developing Web pages.

Purpose of the Study
The purpose of the study is to investigate the effects of collaboration, individualization, and students
learning style in field dependency while involving in project-based learning activities in designing and developing
Web pages. Specific questionsinclude:
1. What influences do collaboration and individualization have on students' learning of Web page
development in a project-based learning environment?
2. How does students' learning style, specifically field dependence/independence, affect their learning of
Web page development in a project-based learning environment?
3. What is the relationship between instructional strategies of collaboration and individualization and
learners learning styles in field-dependency and field-independency in a project-based learning
environment on Web page development?
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Project-based L earning

Definition and Theory - According to the project-based learning (PBL) handbook published by Bulk Institution of
Education (2002), the defining features of project-based |earning include content, conditions, activities, and results.
First, contents focus on compelling ideas. “Project Based Learning is worthwhile because it allows teachers and
students to focusin depth on central ideas and salient issues.” With project-based learning, problems presented in
their full complexity; content can be presented realistically, holistically, rather than in fragments, and investigated in
depth.

Second, “conditions encourage social, personal and collaborative skills. Project Based Learning can give
students a richer, more "authentic" learning experience than other learning modes because it occurs in a social
context where interdependence and cooperation are crucial for getting things done. This context also allows
students to prevent and resolve interpersonal conflicts. In a non-threatening, supportive environment, students gain
the confidence to develop their individual abilities.” Conditions also “encourage mastery of technological tools.
Projects provide an ideal context for learning to use computer technology and graphic arts tools, thus extending
students' capabilities and preparing them for the world beyond school. Using technology: expands students
capabilities to display and manipulate information widens students' interests and career options multiplies the ways
that individual students can contribute to project work.”

Third, activities are effective, engaging strategies. In project-based learning, “students tackle difficult
guestions or problems. Investigations provide students opportunities to: learn complex ideas and skills in realistic
settings apply skills to a variety of contexts combine skills, by completing "expert” tasks, professional duties, job
performance, or real-life demonstrations solve problems.”

Fourth, results mean real world outcomes. For example, students generate complex intellectual products
that demonstrate their learning (e.g., models, reports); students participating in their own assessment; students held
accountable for choosing how they will demonstrate their competence; and students exhibit growth in frequently
neglected areas important for real-world competence: social skills, life skills, self-management skills, and
dispositions to learn on one's own. “Results also include certain skills, dispositions, attitudes, and beliefs associated
with productive work. Project Based Learning can effectively accomplish goals that are difficult to achieve with
other models of instruction.”

PBL and Internet

A great deal of literature (Bartscher, et a., 1995; Cognitive and Technology Group at VVanderbilt, 1992;
Gonella, 2000; Land & Greene, 2000; Nicaise & Crane, 1999; Meyer, et al., 1997) has suggested that project-based
learning with hypermedia technology such as WWW has great potential to enhance students’ motivation and
learning. Its benefits include: motivating students, increasing students' mental efforts, involvement, interest,
planning, and developing students’ higher order thinking skills. On the other hand, there are also many researchers
concluded that the instructional effect of project-based learning with the WWW is questionable (Land & Greene,
1999; Wang, et al., 2000; Laffey, et al., 1998; Ward, 1997).

In addition, project-based learning can be conducted collaboratively or individually. It isinteresting to find
that research examining the impact of collaboration versus individualization in a project-based |earning environment
on Web authoring is scarce, and research investigating the relationship between learners’ field dependence and
collaboration is even scarcer.

Research (Bulk Institute of Education, 2002) also concluded that project-based |earning helps students gain
self-confidence from their project work, become motivated, self-directed learners in other contexts. “Additional
studies of PBL effectiveness have emerged from the staff of the Cognitive and Technology Group at Vanderbilt
University (CTGV, 1992). These studies involve video-based stories that introduce complex problems or project
ideas to students. Although these studies have demonstrated gainsin students' skills and understanding of project
content asaresult of PBL experience, their greatest value may be in establishing principles and methods to improve
the process of PBL.”

PBL and Students’ Learning Styles-Researchers studied the role of student characteristicsin project-based
learning believesthat thereis adifferential appropriateness or effectiveness of PBL for different kinds of students.
Several PBL practitioners concluded that “PBL, because of its various features, is a more effective means of
adapting to students' various|earning styles or "multiple intelligences"' (Gardner, 1991) than is the traditional
instructional model (Diehl, et a., 1999).”



A review of literature concluded that only four studies were found that investigated the role of individual
differencesin Project-Based Learning. Rosenfeld and Rosenfeld (1998) investigated the learning styles of students
who were characterized by their teachers as " pleasant surprises” (students who perform poorly in conventional
classrooms, but who do well in PBL activities) and "disappointing surprises’ (students who performed well in
conventional classrooms, but who turned in poor projects or no projectsat all).” Their study concluded that
"pleasant surprises” students have a better academic achievement for applied, discovery, technical, and confluent
processing in amath lesson test, whereas students who were characterized as "disappointing surprises” scored high
on the fact-oriented information.

A second study, conducted by Meyer, Turner, and Spencer (1997) investigated the relationship between
students’ learning style and PBL. They divided agroup of fifth- and sixth-grade students into "challenge seekers"
versus "challenge avoiders" based on surveys and interviews, and found that "challenge seekers would approach
project-based learning with greater interest and mastery focus than would "challenge avoiders."

Thethird study, conducted by Horan, Lavaroni, and Beldon (1996), compared the behavior of high ability to low
ability PBL studentsin group problem-solving activities, and concluded that “ high-ability students engaged in the
criterion social participation behaviors more than two and one-half times as frequently aslow-ability studentsin the
four classes observed and engaged in critical thinking behaviors almost 50% more frequently. The interesting
finding, however, was that lower ability students demonstrated the greatest gain in critical thinking and social
participation behaviors, an increase of 446% between two different observations, compared to an increase of 76%
for the high-ability students.”

The fourth study, by Boaler (1997), investigated mathematics learning in two contrasting schools and found
differences between girls and boys in their preferred mode of learning. They found that girls were “more disaffected
by traditional instruction than boys and showed lower achievement than a matched sample of girls taught with
proj ect-based methods.”

The literature review revealed that none of the research has studied students’ cognitive learning styleson field
dependency and field independency in a project-based learning approach. Thisis one of the reasons to support the
author’ s study on the issue.

Use of Cooperative and Individualized L earning Strategies for Project-based L earning

Project-based learning can be carried out individually or cooperatively. In other words, teachers can have
their students work on a project individually or in small groups. Literature suggests that projects organized by
cooperative groups can increase students’ motivation (Bartscher, 1995). There are |ots of studies on the use of
collaborative learning strategy for project-based learning (Peterson & Myer, 1995); however, none of the study was
found to investigate the effect of students’ characteristics and cooperative |earning strategiesin a project-based
learning environment.

Fieldindependent and Field dependent Learners

The impact of learners’ cognitive styles, defined as “ characteristics modes of perceiving, remembering,
thinking, problem solving, decision making” (Messick, 1993, p.3), in teaching and learning has long gained its
attention. According to Riding and Cheema (1991, p. 195), a cognitive styleis a"fixed characteristic" of an
individual that is developmental, static, and stable.

Learners characteristics and tendencies have been classified into numerous constructsin the literature as
part of the cognitive style. Examples of the cognitive stylesinclude auditory learners, visual learners, kinesthetic
learners, and so on. Field independent/dependent construct, began in the 1940s with Herman Witkin’s research on
human perception of the upright (Witkin & Goodenough, 1979; Witkin, Moore, Goodenough, & Cox, 1977) isone
of the classification.

Individuals who were able to orient themselves along the true vertical in aroom despite confusing physical
and visual cues generated by atilted floor and moveable chair were described as articul ated or field independent.
Witkin (1979, 1977) defined field independent |earners are “individuals who were able to orient themselves along
the true vertical in aroom despite confusing physical and visual cues generated by atilted floor and moveable chair
were described as articulated.” Field dependent learners are “individuals who aligned themselves along a vertical
axisrelative to the misleading environment.” Witkin and Goodenough, in 1981, further indicated that the field-
independent learners are “analytic, self-referent, impersonal in orientation”, whereas the field -dependent |earners are
“global, socially sensitive, and interpersonal in orientation.”

“Field dependence/independence is generally considered to describe learners along atestable, value neutral,
bipolar continuum such that individuals at one end are measured as field independent. Individuals at the opposite



end are considered field dependent, and subjects in the middle of the range are characterized asfield mixed or field
neutral (Hall, 2000).”

Research indicated that “field dependent learners generally perform less well than field independent
individuals in most instructional environments” and are generally disadvantaged (Hall, 2000). Field independent
learners are also more efficient information processors with better short term memory encoding, better long term
recall, and more accurate performance on visual search tasks than field dependent individuals (Davis, 1991).

There are numerous studies exploring the importance of learners’ cognitive styles and the role of field
dependence/independence in teaching and |earning across academic disciplines and at all levels of schooling
(Burton, Moore, & Holmes, 1995; Hall, 2000). However, the consequences of cognitive style differences have not
been thoroughly pursued by educatorsin project-based |earning environment for Web authoring.

Educational theorists have demonstrated that some instructional strategies are more or less effective for
particular individuals depending upon their specific characteristics. Dyer and Osborne’s (1996) study offers another
example. They concluded that field independent learners learn significantly better with a problem-solving approach
than a subject-matter approach.

It is suggested that technology may impact |earners more in some situations than it does in others because
of the interaction between the task, the learners, and the technology (Kozma, 1991). This view is compatible with
Cronbach and Snow’ s (1977) argument that for some instructional strategies are more or |less effective for particular
individuals depending upon their specific characteristics.

A review of literature suggested that field-dependent learners were slightly more satisfied with ICN
((Interactive Communications Network) instruction overall, but there was not significant difference between the
attitude scores of field-dependent and filed-independent learners toward distance learning (Miller, 1997). Although
many researchers (Anderson, 2000; Burton, Moore, & Holmes, 1995; Jonassen & Wang, 1993; Luk Suet Ching,
1998; Weller, Repman, Lan, & Rooze, 1995;) argue that field independent students are more likely to benefit from
Web-based learning experiences than field dependent students, their researches focus on students’ learning by
viewing hypermedia programs, instead of authoring.

Web page developing isalearning and designing process to display associative, possibly nonlinear
information built around a network of multimedia materials. It heavily depends on alearner’s ability to determine
and control selection and non-linear sequence of content; it is composed of user-determined (associative) links
which add up to an individual navigational trail.

Literature indicated that “field independents are more likely to have an internal locus of control than field
dependents, but field dependents are more likely to be successful self-monitorsin asocia group” (Leventhal &
Sisco, 1996). In educational situations, field dependent learners’ tendency to be influenced by their peersiscritical
asthey prefer feedback and social sources of information (Jones, 1993). Field independent learners are more
individualistic and rule-oriented and less likely to seek peer input (Jones, 1993). Doesthe literature imply that field
dependent learners will learn better in a cooperative learning environment than field independent learners?

M ethods and Procedures

This study examined the effect of collaboration and students’ Iearning stylein a project-based learning
environment on Web page development. Two graduate courses on Web page devel opment was implemented using
aproject-based approach and offered in the Summer Quarter of 2002 at the California State University at Hayward.
Both of the classes were taught by the same instructor, and the instructor introduced the same hypermedia design
principles and Web authoring tool, Macromedia Dreamweaver. Asto Web projects, students were required to
include at least a navigation mechanism by which learners control the order and flow of information, multiple
formats of presenting their materials, and some types of interactivity.

Participants were the students who enrolled in the courses and also taught in K-12 educational
environments. There were twenty-eight voluntary participants. Participants were allowed to carry out Web projects
individually or collaboratively. If choosing to do the Web projects collaboratively, only two membersin each group
were allowed. Attitudinal and demographic data were collected through face-to-face interviews or email interviews.

Both quantitative and qualitative data were collected. Quantitative data include students' field dependency
from learning style test and their Web project scores from analyzing their Web projects. Specificaly, learners’
preferred cognitive styles on field dependency or field independency were measured with Group Embedded Figure
Test (GEFT), developed by Consulting Psychologists Press, Inc., which is a testing instrument to identify whether a
learner is field dependent or field independent. Students’ Web projects were evaluated with a multimedia project
scoring rubrics, designed and developed by the author to meet its special needs (See attachment). In the rubric, the
instructor allocated a score for each category. Therefore, afinal score will be attained for each Web project.



Qualitative data was also collected in order to increase the reliability of the quantified Web project data.
The researchers collected the instructor’s observation and log of students’ activities, students' email conversation,
and interviewing with students on such learning experiences.

T test was used to compare field dependent learners' performance in developing Web pages with field
independent learners, and also used compare learners' performance between collaboration and individual strategies.
Collected qualitative data was chucked and analyzed to interpret the impact and interaction of learners’ learning
styles and collaboration in Web authoring.

Finding

After taking the GEFT, ten out of the twenty-eight volunteers were identified as field independent learners,
sixteen out of the twenty-eight were field dependent learners, and two participants were field reutral. For the
research purpose, the researcher did not analyze the data collected from the field neutral participants.

Students in the Web authoring classes had choices to design and develop their Web projects individually or
with a group of two members. Fourteen participants in the study chose to do their Web authoring projects
individually, and twelve partici pants worked on their projectsin groups.

Participants were not aware of their cognitive styles in field dependency or field independency before they
chose to do the Web authoring project individually or cooperatively. In the study, among the fourteen participants
chose to do the project individually, eight of them are field independent learners and six are field dependent |earners.
On the other hands, ten out of the twelve participants chose to do the project cooperatively were field dependent
learners and only two field independent participants chose to do Web projectsindividually.

Effects of Cooperative/lndividual Learning

It was found that participants who designed and developed their Web projects with a partner had a higher
mean score than participants who designed and developed their Web projects individually. Participants who
completed their Web projects with a partner received a mean score of 33.67 with a maximum score of 35; however,
participants who completed their projects individually had a mean score of 29.57 (see Figurel).
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Figurel: Comparison of Mean Scores Between Individual and Group Learning.

Specific group statisticswasin Figure 2.

variable] N Mean Std. Std. Error|

Deviation Mean

SCORES| Individual 14 29.4286 3.2071 1.2122
Group| 12| 33.6667 5164 .2108

Figure 2: Group Statistics on Individual and Group Learning



The researcher used T-test to analyze the data, and found a significant difference between individual
learning and group learning in a project-based learning environment with the alpha at .05 level. Specific data was
displayed at Figure 3.

t dfl Sig. (2 Mean|  Std. Error 95%
tailed) Difference  Difference Confidence
Interval of
the
Difference
Lowerl  Upper
Equal -3.182 11y .009 -4.2381 1.3319 -7.1697| -1.3065
variances
assumed
Equal -3.445 6.361] .013 -4.2381 1.2304 -7.2077| -1.2685
variances
not
assumed

Figure 3: Independent Samples Test on Group/Individual Learning

Effects of Learners’ Field Dependence/l ndependence

The study showed that field dependent learners had a higher mean score than field independent learners
when designed and developed Web pages with project-based learning approach. Field dependent learners had a
mean score of 32.375 with a maximum score of 35, and field independent learners have a mean score of 30 (see
Figure 4).
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Figure 4: Comparison of Mean Scores Between Field Dependent (FD) and Field Independent (FID) Learners.

Specific group statistical datawasin Figure 5.

Learning N Mean Std.| Std. Error

Styles Deviation Mean

Scores FD| 16 32.3750 3.0677 1.0846
Fl 10 29.8000 2.9496 1.319]]

Figure 5: Group statisticson FD and FID Learners.

The researcher again applied T-test to investigate whether there was a significant difference between
learners’ field dependency and field independency in a project-based learning environment on Web authoring. No
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significant difference was found between group learning and individual learning with the alpha level at .05 (Figure
6).

t di Sig. (2- Mean| Std. Erron 95%
tailed)) Differencg Differencg Confidence
Interval of the
Difference
Lower Upper
Equal 1.493 11  .164 2.5750 1.7247 -1.2210 6.3710
variances
assumed
Equa 1508 8910 .166 2.5750 1.7077| -1.2941 6.4441]
variances
nof
assumed

Figure 6: Independent samples Test on the effects of group learning and individual learning

Interactive Effects of Cooperative Learning and Learners Learning Styles

To investigate the interaction effects between factors of cooperative learning, individual learning, field
dependent learning and field independent learning, the researcher applied Univariate Analysis of Variances. It was
found that there was no significant effect between these factors with alpha level at .05. Specific between-subjects
effectswerein Figure 7.

Sourcqg Type lll Sum of Squares o Mean Square F Sig.

LS 1.817 1 1.817| .269 .617

GROUP 34.116 1 34.116 5.050 .051

LS * GROUP| 2.243E-02 1 2.243E-02 .003 .955

Figure 7: Tests of Between-Subjects Effects

Discussions

Discussions of the research were based on the three major research questions proposed in the study. First,
what influences do collaboration and individualization have on students’ learning of Web page development in a
project-based learning environment? The study found that |earners would have a better academic performance if the
collaboration strategy was applied in a project-based |earning environment with the learning task on the
development of Web pages.

Second, how does students’ learning style, specifically field dependence/independence, affect their learning
of Web page development in a project-based | earning environment? According to the statistical results, there was
no significant difference between field dependent learners and field independent |earners when learning to design
and develop Web pages with a project-based learning approach. However, if comparing the mean scores of both
groups of learners, it was found that field dependent |earners performed better in developing Web authoring projects
than field independent learners. Findingsin the study seems contradictory to the literature review which suggested
field independent learners are more likely to have an internal locus of control, are more efficient information
processors, and usually perform better in academic learning (Davis, 1991; Hall, 2000). In the study, most of the
field dependent learners completed their Web authoring projects with a partner. Only two field dependent |earners
chose to complete their projectsindividually. However, it isvery interesting to find that all of the field independent
learners chose to complete their projectsindividually. Therefore, it was concluded that field dependent learners
could learn better with group learning in a project-based | earning approach of Web authoring.

Third, what is the relationship between instructional strategies of collaboration and individualization and
learners’ learning stylesin field-dependency and field-independency in a project-based |earning environment on
Web page development? No relationship was found between these factors; however, it was found that most of the
field dependent learners (83%) chose to do the project cooperatively, and only 17% of field-independent participants



chose to do the Web project individually. Thisfinding reflected the theoretical assumption suggested by Leventhal
and Sisco (1996) that “field dependentsare more likely to be successful self-monitorsin asocia group,” and by
Jones (1993) that field dependent learners “ prefer feedback and social sources of information.” On the other hand,
Jones (1993) also suggested that “field independent learners are nmore individualistic and rule-oriented and less
likely to seek peer input.

Conclusions

Several interesting findings were found in the study. First, field dependent learners tended to choose to do
the project cooperatively, and field-independent participants tended to choose to do the Web project individually.
Second, field dependent |earners performed better in developing Web authoring projects than field independent
learners when group learning strategy was used in a project-based |earning approach of Web authoring.

In conclusion, the study found that field dependent learners have a better academic performance than field
independent learnersif they work cooperatively in a project-based |earning environment. By understanding the
relationship of learners’ field independent/dependent cognitive style, cooperative learning, and project-based
learning, teachers can better design an effective instructional environment for their students.
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A Rubric for Evaluating Final Group Multimedia Projects

Beginning Developing Accomplished Score
Score 0- 1 point 2-3 points 4 points
The contents are not The contents are partially | The contents are organized,
Content organized, and thereader | organized, and thereader | and easy for itsreadersto

Organization

will get lost.

sometimes can navigate
be themselves; however,
sometimes get lost.

go through the project. A
site map was provided.

Interface design

The interface design was
not based on any human
computer interaction
theories. Readers have
difficulty understand the
information being

displayed.

The interface design was
based on afew human
computer interaction
theories. Readers can
understand the
information being
displayed.

The interface design was
based on sounded human
computer interaction
theories. Readers can
understand the information
being displayed and easy to
follow.

Thereisno interactivity

There are only low levels

There are high levels of

Interactivity between users and the of interactivitiesin the interactivitiesin the
project. project. project.
Resources provided are There is some connection | Thereisaclear and
not sufficient for students | between the resources and | meaningful connection
to accomplish the task. the information needed between all the resources
Resour ces OR for students to accomplish | and the information needed

There are too many the task. Some resources | for students to accomplish
resources for learnersto | don't add anything new. the task. Every resource
look at in areasonable carriesits weight.
time.
There are few or no Graphic elements Appropriate and thematic
graphic elements. No sometimes, but not graphic elements are used
variation in layout or always, contributetothe |to make visual connections
typography. understanding of that contribute to the

Overall Visual Or _ . congepts, .i deas and ' _understandi ng_of concepts,

- Coloris gari sh gnql/or relati onshl ps. T.here is |d§as and rel'atl onshi ps.
pp

typographic variations are | some variation in type Differencesin type size
overused and legibility size, color, and layout. and/or color are used well
suffers. Background and consistently.
interfereswith the
readability.
Getting through the lesson | There are afew places Navigation is seamless. It
is confusing and where the learner can get |isawaysclear to the

Navigation & unconventional. Pages lost and not know where | learner what all the pieces

Flow can't be found easily to go next. are and how to get to them.

and/or the way back isn't

clear.
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There are morethan 5
broken links, misplaced or

There are some broken
links, misplaced or

No mechanical problems
noted.

M echanical missing images, badly missing images, badly
Aspects sized tables, misspellings | sized tables, misspellings
and/or grammatical and/or grammatical
errors. errors.
Total Score

/135

92




Handheld, WirelessComputers. How They Can Improve L earning and
I nstruction

Sue-Jen Chen
Mahnaz Moallem
Hengameh Kermani
University of North Carolina at Wilmington

Abstract

This paper explains how handheld, wireless computers were incorporated into the design of an interactive
face-to-face classroom instruction and reports the effects of such design (continuous assessment and immediate
feedback) on the quality of instruction and student learning in a higher educational institution. The design and
devel opment specifications are explained in detail. The evaluation results revealed that providing continuous
assessment and immediate feedback using handheld, wireless computers during instruction had a positive effect on
students’ knowledge of their own learning and attitude toward various forms of assessment and the usage of
handheld computers. The result of data analysis also indicated that using handheld computers to continuously
assess student | earning followed by immediate feedback enhanced the level of class participation and interactions
among students and between students and the instructor.

Introduction

Assessment of student learning isacritical component of any instructional system (Bloom, 1984; Gagné,
Wager & Briggs, 1992; Gagné, 1985). Research indicates that continuous assessment serves two strongly
interrelated purposes:. (1) to increase student learning (Crooks, 1988) and meet learning outcomes (Black & Wiliam,
1988; Gibbs 1992; Rowntree 1977; Ramsden 1992), and (2) to increase motivation and interaction (Cornel &
Martin, 1997; Crooks, 1988; Moore & Kearsley, 1996). Students learn more in classes that use frequent assessment
than in those that do not, and brief, frequent assessments are more effective than infrequent ones (Bangert-Drowns,
Kulik, & Kulik, 1988, Dempster, 1991). Knowledge of resultsisalso critical for all learners. As assessmentisa
vehicle for providing this knowledge, research results also emphasize that frequent and meaningful assessment has a
powerful effect on students' overall motivation and learning (e.g., Covington, 1992; Angelo & Cross, 1993; Black &
Wiliam, 1998; Mason & Woit, 1999).

Assessment data are also useful in determining and improving the quality of instruction (Pilcher, 2001). A
continuous or frequent assessment allows ateacher to confirm students' understanding of the material being
introduced, to diagnose learning problems, and to provide remediation before proceeding into the next section.
Continuously providing assessments throughout instruction not only offers teachers an opportunity to observe the
change and progress of students’ performance, but such assessments also help students to consolidate their learning
during the process of knowledge construction. Moreover, the feedback that teachers give as aresult of continuous
assessment provides the scaffolding that allows learners’ understanding of how to grow and evolve (Cornel &
Martin, 1997; Moore & Kearsley, 1996; Schnorr, & Hazari, 1999).

Electronic technology plays an important role in assessment. Technology can be used for assessment
purposes at various levels ranging from managing the assessment information to providing afully automated
assessment system. Researchers who studied the effects of computers on student learning processes claimedthat the
computer-based assessment system improves the quality of student learning (e.g., Oswald, 1996; Proctor &
Donoghue, 1994). It isargued that such an assessment system enables improvementsin the quality of learning by
ensuring objectives and reproducible assessment of learning outcomes, providing immediate feedback, saving time
in monitoring student progress, and freeing up time for teachersto assess the quality of their courses by quantitative
analysis of learning outcomes. Until recently, individual students did not have full access to computers during
instruction in traditional classroom settings (unless they were in the computer |aboratories). Handheld computers,
with their low cost and high portability provide great promise for individual student’s access to computer technology
during instruction and in the traditional classroom settings.

The advancement of handheld computer technology offers various functions and tools, allows students to
respond instantly to the instructor’ sinquiries, permits the instructor to assess students’ responses and to offer
individualized point-of-need feedback. The handheld computers are also capable of storing and managing
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assessment data. This capability reduces a great deal of instructors' chores. Through the employment of this
technology, an innovative assessment method, such as continuously providing assessments and personalized
immediate feedback in order to promote teaching and learning in atraditional classroom, becomes possible.

The purpose of this paper isto explain how handheld, wireless computers were used to design and develop
interactive face-to-face instruction and to provide some evidence of the effects of such design (continuous
assessment and immediate and delayed feedback) on the quality of instruction and student learning in a higher
educational institution. The paper specifically attempts to answer the following questions: How and in what ways
can handheld, wireless computers be used to enhance student learning and improve student attitude and motivation?;
and How and in what ways the use of handheld, wireless computers influence the design and quality of aface-to-
faceinstruction?

M ethodology

A total of 52 students enrolled in one of the three education courses (early childhood, middle school
education, special education) participated in this project. All three courses are required courses for undergraduate
students seeking a baccal aureate degree in education and teaching licensure. At least one unit from each course was
selected to integrate the use of handheld, wireless computersin its design, development, and evaluation. A unit was
defined as a minimum of two one-hour and fifteen minutes classes.

Design specificationsfor each course and unit of instruction

The following common features and design specifications were used for each course and its units of
instruction, regardless of contents and targeted learning outcomes:

Continuous assessment strategies- This design feature assumed that assessment, which enhances
learning, incorporates activities that are consistent with, and sometimes the same as, the activitiesused in
instruction. Such ongoing assessment, therefore, encourages and supports further learning by documenting
development of the knowledge, skills, and dispositions of |earners. Continuous assessment of students' thoughts and
work not only facilitates their learning but also enhances their confidence in what they understand and can
communicate. When done properly, such assessment also helps teachers adjust their instruction. Given the above
assumptions, the following design specifications were integrated in each unit.

- Ungraded team activities were built into study materials (e.g., real world problem-solving tasks or cases).
Short self-assessment quizzes that allow learnersto check their own learning at the beginning and/or at the
end of the unit were designed. The quizzes were devel oped using quiz maker software that was available on
campus through the WebCT course management system.

Graded individual assignments that were specific to the content of the unit and assessed students’

understanding of the reading materials were also incorporated into the unit. The expectation was that

students would submit this assignment using the Internet and handheld computers at the beginning of each
unit. Formal and timely feedback was then to be provided by the instructors and peers.

Timely and for mative feedback - The second design feature was the use of timely feedback. Research
shows that feedback on student performance isacritical part of formative assessment. It iscritical to the quality of
learning, and can have avery positive effect on the learning process. Feedback for assessment comes in many forms
(written/verbal, formal/informal, and group/individual), and various degrees of usefulness. To facilitate learning, it
was assumed that feedback should be informative, meaningful and constructive. Students should understand whether
or not they have achieved, and to what extent they have achieved, the assessment criteria, and also what further
action isrequired for better performance.

Each unit was then re-designed in away that students either received automated feedback on their
assignments (quizzes, graded individual assignment, ungraded team activities, etc.) or received feedback from the
instructors. The WebCT course management system was used to develop interactive tests with awide array of
functionsto provide automated feedback. The instructors also provided timely and prompt scaffolding feedback for
both individual assignments and team activities.

Immediate feedback and interactive lear ning environment using Student Response System (SRS) -
High levels of interactivity are essential to instructional systems (Moore & Kearsley, 1995; Muirhead, 1999; Zirkin
& Sumler, 1995). Meaningful learning occurs only when students actively participate in the learning process.
Learner feedback is essential in determining students' needs, in measuring comprehension, in encouraging their
interest and participation, and in improving learning. However, even skillful teachers find it difficult to involve all
the studentsin the large group classroom discussion simultaneously. In thisstudy, a Student Response System



(SRS) was used for each unit to allow instructors to ask questions during lectures and large group discussions and to
receive immediate responses from all students.

Numinall SRSisaWeb-based polling system developed by UNCW Computer Science Department. It
uses a combination of wireless networks, handheld computers, and a data projector to allow students to submit their
responses to questions posed by the instructor and to immediately display the results of submission using bar graph
for quantitative data and text for comments. With this manner, an instructor is able to measure students’
comprehension or opinion on a posed question and to provide just-in-time remediation whenever necessary. By
using the handheld computers and SRS, students are able to respond to questions without having to raise their hands
and risk exposing their lack of understanding, and the instructor can diagnose misconceptions instantly from the
submitted responses that are displayed in graphical format for the entire class.

In preparation for the use of this system during the live instruction for each unit, the instructors devel oped
key questions related to the concepts covered in their lecture or large group discussions. The questions then were
posed to students during the instructor’ s lecture or class discussion in order to receive feedback for immediate
remediation of instruction and discussion. The nature and the format of the questions differed depending on the
content of the unit, expected outcomes, and the instructor’ s teaching styles.

Implementati on Procedure

The instructors and the researchers collaborated in designing and developing the instructional materials for each unit
while theinstructor for each course was solely responsible for providing the content. The researchers also
developed atry-out session in order to train students and familiarize them with the implementation procedure. The
try-out session emulated the implementation procedures and trained students in the use of handheld computers for
both taking online quizzes and assignmentsand responding to SRS. All instruction took place in classrooms that had
wireless connection to the Internet. A set of handheld PCs (HP Jornada) that came standard with the pocket version
of Microsoft Office (Word, Excel, Access, and PowerPoint) and a Web browser and were equipped with wireless
network cards was used in both courses. The following procedure summarizes the implementation process.

- Students received notification from the instructor to complete the unit’ sindividual assignment before the
classsession by logging on to the WebCT course site and completing their individual assignment. The
instructor then skimmed over students’ responsesto theindividual assignment before the first class session.
At the beginning of the first class session, handheld computers were distributed to students. Students then
were asked to connect to the Internet and log on to the WebCT site and compl ete a pretest (quiz) that
covered the objectives of the unit. Students were also encouraged to view the results of their test if the
items were closed ended. However, no formative feedback was provided during the pretest.

Upon completion of the pretest (quiz) the first class session proceeded with the instructor’ s lecture and
large group discussion. Theinstructor used the SRS during his/her lecture to pose questions and receive
feedback from students. The results of students' responses were projected as soon as they were submitted,
both quantitatively (graphs) and qualitatively (students’ narrative memos to support the yes/ no,
agree/disagree, true/false or multiple choice questions) and were followed by large group discussion.
After thefirst but before the next class session, the instructor reviewed students' responses to the individual
assignment more carefully and provided individual and formative feedback to students (through e-mail or
WebCT course management system).

The second class session began by distributing handheld computers to students and asking them to open a
word file that contained the team activity, which was saved on the desktop of their handheld computers,
and reviewing the content of the team activity. The instructor then provided a brief overview of the
previous session’ s discussions and explained the team activity and its purposes. Students were then grouped
into teams to discuss the team activity and to compose a short report. The recorder of each team was
expected to send his/her team’ s report to the instructor viae-mail and beam it (transmitting data wireless
viaInfrared) to the other members of the group. Respectively, the instructor used the wireless system to
receive theteams' responses/reports as they were submitted by each team through e-mail, compile them in
aword file, and project them for the large group discussion.

At the end of the second session, students were given time to log on to the Internet using their handheld
computers and compl ete the posttest. Students were encouraged to view the results and the feedback for
both close-ended and open-ended test items. They were also asked to conmplete a print-based anonymous
attitude survey.



Evaluation and data analysis strategies

Datawas collected from the following sources: (1) students' performance on quizzes (pre- and posttest
consisting of both multiple-choice and short answer items), individual and team activities using records generated
and kept in handheld computers; (2) students’ responsesto an attitude survey (using 5-point scale with 5=strongly
agree, and 1=strongly disagree) which measured students’ attitude toward different forms of assessment and the
usage of handheld computers; (3) instructors observational notes on the students’ level of engagement in class
activities and interactions. A combination of quantitative and qualitative data analysis approach was used to make
sense of the data.

Results and Discussions

Three independent Paired Samplest-tests were used to analyze the students’ performance on quizzes for
each class. The analysisresultsyielded significant differences between pre- and posttest scores across all three
groups (t = 9.95, df=19, p<.001; t=15.8, df=19, p<.001; t=5.3, df=8, p<.001). The integration of continuous
assessment and immediate feedback into the design of instructional material and activities delivered by handheld,
wireless computers may account for the significant improvement of the students’ performance on the posttest.

Table 1: Theresults of t-test analyses of students’ performance on quizzes

Courses N Mean T-Test P
Pretest Posttest

Early Childhood Education | 10 27 39 5.30 <.001

Special Education 21 32 57 9.95 <.001

Middle School Education 21 4 6.5 15.8 <.001

The analysis of the students’ attitudes survey toward different forms of assessment and the usage of
handheld computers showed that students thought the use of various assessment strategies (M=4.4) followed by
immediate feedback (M=4.5) during instruction had a positive effect on their knowledge of their own learning. The
analysisfurther revealed that students found the SRS’ bar graph display of the student responses was a useful
feedback affecting their performance (M=4.5). The same rating was also indicated in the category of immediate
feedback on posttests (M=4.5). Students al so reported that the incorporation of the handheld wireless computers
enhanced their level of involverment (M=4.1) created more opportunities for interactions both amongst students and
between students and the instructor (M=4.1), and made the unit of instruction more interesting. Overall, students felt
positive about using handheld computers during classroom instruction. They indicated that they enjoyed having an
opportunity to use this new technology and thought that they learned how this technology could enhance student
learning in the classroom.

The analysis of instructors’ observational notes on the level of student engagement in team activities
suggested that students were actively involved in the team discussions and appeared to enjoy the process of sharing
filesand ideas. Theinstructors' notesindicated that using handheld computers and the immediate feedback from
students helped in aligning instructional objectiveswith instructional content and evaluation, and in monitoring
students’ learning and understanding their perceptions and/or misconceptions. The instructor also thought that
having accessto students’ understanding of the concepts during instruction assisted in tailoring the instruction
toward students’ needs. Overall, it appeared that focusing on designing instruction for continuous assessment of
student learning using handheld computers changed the class dynamic from ateacher-directed, lecture driven
classroom to a more student-centered and student-controlled learning environment.

References

Angelo, T. & Cross, K. (1993). Classroom assessment technigues: A handbook of college teachers, 2nd ed.
Jossey-Bass Publishers, San Francisco, CA.

Bangert-Drowns, R., Kulik, J., & Kulik, C (1988). Effects of frequent classroom testing. Unpublished
manuscript, university of Michigan.

Black, P., & Wiliam, D. (1988). Inside the Black Box: Raising Standards Through Classroom Assessment.
Phi Delta Kappan, October issue. 141.

Bloom, B (1984). The Search for Methods of Group Instruction as Effective as One-on-One Tutoring.
Educational Leadership, May issue, 4-17.




Cornell, R. & Martin, B. (1997). The role of motivation in Web-based instruction. In B. A. Khan (ed.),
Web-based instruction, pp. 93-100. Englewood Cliffs, NJ: Educational Technology Publication.

Covingtin, M. (1992). Making the Grade: A self-worth perspective on motivation and social reform. New
Y ork Cambridge University Press.

Crooks, T. (1988). The impact of classroom evaluation practices on students. Review of Educational
Research, 58, 438-481.

Dempster, F. (1991). Synthesis of research on reviews and tests. Educational Leadership, 48(7), 71-76.

Gagné, R. M. (1985). Conditions of learning (4™ ed.), New Y ork: Holt, Rinehart and Winston.

Gagné, R. M., Wager, W. W. & Briggs, L. J. (1992). Principles of instructional design (4" ed.), New Y ork:
Holt, Rinehart and Winston.

Gibbs, G. (1992). Independent learning with more standards, Vol. 5. Teaching more students. Oxonian
Rewley Press.

Mason, D. & Woit, D. (1999). Providing make-up and feedback to students with online marking, SIGCSE,

3-6.

Moore, M. & Kearsley, G. (1996). Distance education: A systemsview. CA: Wadsworth Publishing.

Oswald, P. A. (1996). Classroom use of the personal computer to teach statistics. Teaching of Psychology,
23(2), 124-126.

Pilcher, J. (2001). The standards and integrating instructional and assessment practices. Paper presented at
the annual meeting of the American Association of Colleges for Teacher Education, Dallas TX.
Proctor, A. & Donoghue, D. (1994). Computer based assessment: A case study in geography, Active Learning, 1,
CTISS Publications.

Ramsden, P. (1992). Learning to teach in higher education. New Y ork: Routledge.

Rowntree, D. (1977). Assessing students. How shall we know them? L ondon: Harper and Row Publisher.

Schnorr, D., Hazari, S. (1999). Leveraging student feedback to improve teaching in web-based courses.
T.H.E. Journals, 26(11), 30-32, 34, 36-38.

Zirkin, B. & Sumler, D. (1995). Interactive or non-interactive? That is the question! An annotated
bibliography. Journal of Distance Education, 10(1), 95-112.

97



Action Resear ch of Constructivist Approach to Integrate Technology in
Support of Standards-based Science Curriculum Development in Teacher
Education

C. Candace Chou
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Abstract

This study examines the process of employing technology to support in-service teachersin the devel opment
of science curriculum. The action research concludes with four main challengesin the integration of technology into
curriculum: computer access, computer experience, technology support and institutional support. This study
suggests various ways to strengthen technical support such as electronic portfolio, site visit, tutorials, and computer
software. Neverthel ess, access to computer remains a critical issue for in-service teachersinrural areas.

Introduction

Astechnology has become ubiquitousin K-12 environments, the successful integration of technology into
curriculum and instruction remains amain challenge in teacher education. The lack of sound pedagogy and
instructional support to integrate technology into instruction can account for some of the resistance among teachers
to hop on the bandwagon of technology. Many teachers are novice technology users and there are not enough
opportunities for professional development. This study aimsto evaluate the process of providing technological
support to K-12 teachers and examine factors contributing to or impeding the integration of technology into
curriculum in ateacher education course at the College of Education. The constructivist approach that emphasi zes
learner-control and co-construction of knowledge in areal-world context is adapted to facilitate the process of
providing technology integration. Action research that investigates the means to instructional improvement within
the educational experienceis employed for this study.

Thisresearch focuses on the process of implementing technological support to agroup of science teachers
with different levels of technical skills. The objectives of this study areto:

a. Determine how technology can provide support for curriculum development

b. Evaluate the constructivist approach to the integration of technology into curriculum design

Theoretical Framework

Piaget and Vygotsky are two thinkers whose impact on constructivism is profound. Constructivist theorists
who draw from Piaget put more emphasis on individual construction of knowledge as aresult of interaction with the
physical environment. Constructivist theorists who are influenced by Vygotsky posit that knowledge is constructed
through the appropriation of culturally relevant activities. In other words, knowledge is co-constructed with peers or
experts and through immersion in asocia context (Bonk & Cunningham, 1998). Jonassen et al. (1995), long-time
advocates of constructivism for distance education, argue:

Constructivist principles provide a set of guiding principles to help designers and teachers create learner-
centered, collaborative environments that support reflective and experiential processes. Students and instructors can
then build meaning, understanding, and relevant practice together and go far beyond the mere movement of
information from instructors’ mindsto students’ notebooks. (p. 8)

According to Jonassen et al. (1995), the four constructivist attributes for building learning systems are
context, construction, collaboration, and conversation. Context refers to the “real world” scenario in which learners
can carry out learning tasks as close to the real world as possible. L earning tasks should have real-world
implications so that |earners can connect what they learn in the classroom with the real world. Construction
concerns knowledge that is built on the “ active process of articulation and reflection within a context” (Jonassen,
1995, p. 8). Learners acquire knowledge better when they can link their own experience with the learning materials
and make sense of them. Learners master a subject better in the process of constructing knowledge. Collaboration
helps learners to develop, test, and evaluate their ideas with peers. Learnersare exposed to multiple perspectivesin a
problem-solving case and then come to a self -selected conclusion on a particular issue. Thisis an important part of
the learning process. Conversation is engaged in by group members for purposes such as planning, collaboration,



and meaning making. It is especially important for distance learning because most communication is done through
online exchanges. A successful conversation will lead to good preparations for and completion of online tasks
(Jonassen et al., 1995). These four attributes also serve as the framework for the implementation of technology in the
course for this study.

Course Description

Background

The course for this research istitled "Interdisciplinary Science Curriculum: Malama | Ka Aina,
Sustainability (subtitle: Environmental Bioremediation: Concepts and Practices in Environmental - and Agriculture-
based Science)". This courseis part of the Department of Education funded project, Malamal Ka Aina, in support of
K-12 science teachers to devel op both standards based and culturally relevant science curriculum to Hawaii students
as described in the Malama web site (http://www.hawaii.edu/malama). Science teachers registered in this course
were expected to achieve the main course objective: incorporating traditional Hawaiian cultural practices and
methods of modern environmental technologies into science curriculum and instruction through an immersion
program in the field and hands-on practice with community experts. This course began in summer 2001 and was
concluded in May 2002.

Twenty two in-service teachers from three different Hawaiian islands registered in the course and eight site
teachers provided instructional and content support for all teachers at different campuses. The course was co-taught
by two faculty members from the College of Education and College of Tropical Agriculture and Human Resources.
The core instructional team consisted of the instructors, a content and curriculum design specialist, and an
instructional designer. The instruction was supplemented by guest instructors from Hawaiian community groups.
The subject areas that the participating teachers teach included biology, agriculture, chemistry, hydroponic, physics,
earth science, life science, marine science, environmental science, and general science. Since the teachers were from
different islands and carry their full -load of teaching during regular semesters, meetings were usually scheduled
during the weekends or semester breaks in summer. The use of technology played an important role for continuous
communication in the year-round course.

Standards-based Curriculum Development
One important aspect of the course isthe incorporation of science standards into unit and lesson plans. A
standards-based curriculum provides a set of guidelines for teachers to devel op the content and devise activities that
are appropriate for the various levels of the students. The standards employed in this course are based on the bookl et
"Hawaii Content and Performance Standards, HCPS I1" developed by the Department of Education at the State of
Hawaii. HCPS, which provide specific benchmarks and learning outcomesin K -12 systems, can be divided into two
domains:
"(1) Domain | standards are about science as away of thinking and knowing. It has rootsin Scientific
Inquiry and meetsthe first goal of Science Education (which is understand and apply the process, ways of
thinking and dispositions that humans have while investigating the Natural World). (2) Domain |1 standards
are about Science as Cumulative Knowledge. Domain Il identifies essential understandings that will help
students meet the second goal of Science Education (which isto understand and apply the knowledge we
know today about the world around usto our curiosities and in our daily lives)" (p. 2-3, Office of
Accountability and School Instructional Support/School Renewal Group, 1998).

Examples on unit and lesson plans that address the benchmarks in the standards can be found at the Malama web
site.

Technology

The four constructivist attributes, namely, context, construction, collaboration, and conversation provide
the foundation for the design of the technological learning environment. The context was the subject areain which
the teachers devel oped the instruction and activities for their own classroom use. This course provided the training
opportunities for the teachers to acquire the skills, knowledge and technology for curriculum development. They
were to construct the curriculum through either group projects or individual projects based on their own disciplines
and background knowledge in a subject area. Through collaboration with other teachers in the same group, they
drew on experiences from their own teaching in different grade levels and contributed their knowledge to the
project. For teachersin different groups, they engaged in online conversations to comment and receive suggestions



from peers on their own projects. Throughout the entire year, online conversation was encouraged to increase the
understanding of the course content and information sharing.

Therole of technology in the Malama program was to foster alearning environment in which participants
collaborated together to develop a database of K-12 standards-based science curriculum for information
dissemination. The participants did not meet on aregular basis. The email list and the web tools played avital rolein
the communication between instructors and participants. The Malamaweb site provided the resources and venue for
teachersto disseminate information, collaborate on projects, carrying out discussion and co-construct knowledge
together.

Specifically, the tools employed in the course included: email, web pages, bulletin board, chat room, and
listserv. In order to make sure that every teacher learned how to use the web editor Dreamweaver and publish their
curriculum on the web, atwo-day technology workshop was planned and conducted by the Malamainstructional
support group in a computer lab. The workshop description can be found at
http://www.hawaii.edu/malama/handouts'DW_workshop.html (there is an underscore between DW and
workshop.html). Participants were provided with detailed handouts and online resources for |earning about
Dreamweaver. Preview of the lesson plan and preparations for the workshop were sent to the teachers in advance.
One of the objectives of the workshop was provide teachers with the skills and knowledge necessary to maintain
their own web sites. Eventually, they would also be able to integrate the technology into the lesson plans and teach
their students the technical skills necessary to develop their own projects.

Resear ch design and data collection

Action research for instructional and technical improvements

Action research isaprocess that involves all participants (e.g. students, teachers, and other parties) in the
educational process to work together for the improvement of instruction and curriculum. Social psychologist Kurt
Lewin's work (1946) has contributed greatly to the maturation of Action Research as a method for research.
According to Lewin's (1946) definition, "action research is athree-step spiral process of (1) planning which
involves reconnaissance; (2) taking action; and (3) fact-finding about the results of the action" (p. 27, cited by
Kemmis, 1988). Action research isideal for generating insightful information for the improvement of school
programs. It provides educators the opportunities to eval uate new ideas about teaching, curriculum, and learning so
that they can make informative decisions.

The design of action research is described by Kimmis & McTaggart (1988) in the following cycle: plan ->
act -> observe -> reflect -> and revise plan -> next cyclein similar sequence. This study is conducted in the
following sequence: selecting research areas/focus, taking action, collecting data, organizing and interpreting data,
reflecting on action, and revising action plan.

Thisresearch focuses on how technology can support teachers in devel oping curriculum. Two research
areas are identified: factors that enhance or impede the support of technology and assessment of the constructivist
approach to the implementation of technology. The research is concerned with how technology can provide support
for teachers and how teachers can benefit from the constructivist approach. The action plans include needs
assessment, technology workshops, and follow-up support. The following data are collected to assess the process
and effectiveness of the technological support: surveys, interviews, observation, and project evaluation.

Resear ch areas This study focuses on how technology can support teachers in developing curriculum. Two
research areas are identified: (1) factors that enhance or impede the support of technology, and (2) assessment of the
constructivist approach to the implementation of technology

For thefirst area, the following research questions investigate how technology can provide support for
curriculum development:

1. Does the use of technology facilitate curriculum development?

2. Does technology provide the kind of support for teachers to develop curriculum?

3. What kind of support can be further provided?

4. How do novice teachers adopt to technology? What are the factors that enhance or impede their adoption

of technology?

For the second area, the following questions eval uate the constructivist approach of integrating technology
into curriculum design:

1. Context learning: the effectiveness of using real-world context as the backdrop to develop lesson plans

100



2. Knowledge construction: the effectiveness of knowledge construction through web resources and
information sharing

3. Collaboration: the effectiveness of team collaboration

4. Conversation: the effectiveness of peer critiquing and information sharing through the web bulletin board

Action Plans Several actions are taken to provide support of technology to teachers.
1. Needs assessment: a preliminary survey is conducted to assess the technology literacy of eachteacher
and the type of technical support from their respective schools.
2. Tech workshops: several technical workshops are conducted for individuals and the whole class to
advance teachers' knowledge in technology, specifically web page editing tools.
3. Follow-up support: Once the teachers' web sites are uploaded to the Internet, the instructional support
team can monitor their progress and keep close watch on problems that the individual teachers may
encounter.

Data collection

The following data are collected to assess the process and effectiveness of the technological support:
a. Preliminary survey on demographic background, technical skill levels, and the institutional support available.
b. Post-workshop survey to evaluate the following aspects of the technol ogy workshop: workshop structure,
instructor-participants interaction, overall workshop enjoyment/satisfaction, and computer lab learning environment.
(http://www.hawaii.edu/malama/surveys/workshop_eval.html). The questionnaire is adapted fromthe study by
Thomerson and Smith (1996).
c. Observations by instructors: the instruction team reports their observation on teacher's adoption of technology
(http://www.hawaii.edu/malama/surveys/project_observation.html)
d. Evaluation of final projects (e.g. web site completion, indication of employing technology in classroom activities
and student projects)

The data analysis, critical reflection, and revised plan are discussed in the next section.

Analysis and discussion

Preliminary study

There were eleven male and eleven female in-service teachers participating in this course. The preliminary
survey revealed four technological challengesin this course: computer access, computer experience, institutional
support, and technical support. As concerns computer access, three teachers did not own a computer at home and
they did not use acomputer at school for instructional purposes. These teachers did not have email accounts at the
beginning of the course. This mixture of novice and advanced computer users presented the first technical challenge
of this course: keeping the communication flow in aclass that did not meet regularly physically or virtually. The
instructors usually sent out class-related announcement via email and then notified other teachers who did not have
email accounts by phone calls or mail. After the first technology workshop was held in late July, all teachers except
for one had e-mail accounts. Nevertheless, the lack of computer access for some teachersin rural areas made it
impossible for them to receive email promptly and efficiently.

Regarding computer experience, only two out of twenty-two in-service teachers had their own web pages.
The majority had little or no experience in creating web pages. The July technology workshop aimed at advancing
their web editing skillsto at least beginner level so that they could start planning curriculum with the aid of

technology.
In terms of institutional and technical support, although most K-12 schools are already equipped with
computers, schoolsin rural areas are still ill equipped. Thereisalso alack of institutional support in providing

technical support for teachers. One of the Malama project objectivesisto empower the teachers with the knowledge
to develop web pages. Thisinitiative was contingent upon the technical support and Internet access from each site
school. Half of the teachers were not aware of the kind of technical support that their individual schoolswould have
provided.

Technology workshop surveys

The overall ratings of the workshop evaluated by the participants are high. On aone-to-five scale, one as
low and five as high, the workshop ratings as indicated in the parentheses include the following categories:
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Instructor-participants interaction (4.1), computer lab learning environment (3.1), workshop structure (4.07), and
overall enjoyment and satisfaction (4.36) as shown in Table 1. The comments by the participants offered excellent
suggestionsin the following areas: smaller class size, classes for participants with different levels of computer skills,
multiple sessions, longer workshop hours, and more detailed instructional manuals. Twenty-three teachers who
shared 19 computers attended the two-day workshop (three hours each day).

Table 1: Post-workshop Survey Results

I nstructor -participantsinteraction
Q1 |l felt comfortable asking the instructor questions. 457
* |Q4 |l felt uncomfortable asking for help during workshop 2.36
Q5 |Theinstructor was responsive to students' needs. 4.36
Q11 |When| ask questions, the instructors give me the answers| need. 4.64
Average 4.1
L earning environment (computer lab)
Q2 |Theoverall workshop design was conducive to learning about writing web pages. 4
Q7 |Thescreen layout and interface design of portfolio are consistent and easy to use. 4.14
* 1Q13 [l had adifficult time understanding the instruction. 2.86
* |Q16 [l tendto get easily distracted in a computer training environment. 2.79
Average 3.1
Workshop structure
Q3 |Theinstructor used the computer effectively for meeting the objective of the workshop. 443
Q6 |Examplesand illustrations were effectively used by the instructor. 4.21
Q8 |The amount of material covered was adequate for the length of the workshop. 3.71
Q10 |Workshop content was presented in awell-organized manner. 3.93
Average 4.07
Overall workshop enjoyment/satisfaction
Q9 |l haveasense of accomplishment so far. 4,07
Q12 |The method of workshop presentation kept my interest high through the entire workshop. | 4.07
Q14 |l would recommend that other teachers take similar courses from the same instructor. 4.36
Q15 |Theinstructional team was helpful in providing assistance. 493
Average 4.34
*Q4, Q13, & Q16 have been reversed for tabulation.

Follow-up suppor t
Based on the preliminary surveys, the following action plans were taken to provide continuing support:
a. Schedule a series of workshops on computer literacy, web page design, image scanning and processing,
and power point presentation
b. Provide individual on-site tutoring for teachers who need extrahelp
¢. Communicate with school tech coordinators on the kind of support and resources that the teachers would
need in developing their own web sites
d. Site visit with teachers who have the least computer experience to assess the kind of support that was
needed for them to utilize the technology for project development at their own schools
e. Provide books and computer software site licenses for all teachersto develop individual projects.
f. Develop electronic portfolio that provides standard-based curriculum template for teachers to downl oad
g. Establish aweb-based bulletin board on WebCrossing for information dissemination.
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Observations

Two instructors and one curriculum specialist who were also present to observe the workshop and learned
about the technology made comments on the following four categories: overall participant satisfaction, course
structure, course design, and instructor-participant interaction. The observations are summarized as below:

a  Overall satisfaction: While three observers agreed that the members of the workshop seem to be happy with
the fact that they have learned something new, the learners also seemed overwhelmed by the amount of
materials rendered in the workshop. Because there was alarge variation in the skillsinitially, each
participant moved to adifferent level, but all make progressin their best capacity. One observer pointed out
that those who had minimal exposure to computers would have benefited more fromone-to-one tutorial
session than alarge workshop.

b. Workshop structure: The course was well-organized and the examples used are relevant to teachers’
background. While learning about the technology, they also learned to build an electronic portfolio through
several templates. The templates consisted of aconsistent layout and several web pages that include school
introduction, project overview, standards-based unit planning, unit and lesson plans, student works, and
photo gallery. Participants can download the electronic portfolio templates and provide content to the
templates without investing much time on web design. Through the use of atemplate, participants were at a
place that they could see good quality results and get excited. Nevertheless, observers suggested that
handouts with step-by-step instruction (where to go or click from point A to point B) would be more useful.
The handout was written for participants in aface-to-face workshop for reviewing purpose, not for self-
guided tutorials. In addition, it would be even better if the participants could upload their web pages to the
server and see the results. Since the workshop was conducted at the beginning of the course, many
participants have yet to received an email account from the University. Web server access was tied to the
availability of an active email account. Therefore, many of them could not upload their practice filesto the
server even though the instructions were included in the handout.

c. Workshop design: The strengths of the workshop were the use of the handouts, computer projection, and a
portfolio that the participants can download as atemplate for their own projects. The weaknesses were the
large size of class (19 participants), fast-paced instruction, and alack of sufficient timefor practice. For
future workshops, an introductory course for beginners and an intermediate course for participants with
basic skillswould make it easier to conduct the instruction.

d. Instructor-participant interaction: While the observers all agreed that the instructor was helpful and
responsive to questions, the use of tech assistants also contributed greatly to the positive interaction. It was
helpful for both the instructor and the assistants traveled frequently to different corners of the room to
provide timely assistant to the participants.

e. Additional comments. Instead of compressing the instructional materialsinto two afternoons, the
workshop could have easily stretched into athree-day workshop to allow more time for practice. The
participants definitely need follow-up support and practice on their own to retain all the materials covered
in the workshop.

Final project evaluation

Fourteen (64%) out of atotal of twenty-two teachers posted their projects on the web. Teachersfrom the
same school usually collaborated on the same project together. Half of the projects posted on the web showed a
good command of basic web authoring skills. Two projects showed advanced level of web authoring mainly because
the two teachers had prior web authoring experience before registering for the course. Two projects showed
intermediate level of web authoring skills and the teachers had minimal experience with web authoring. The reasons
that the web editor (Macromedia Dreamweaver) was not highly utilized by participants to develop their projects can
be summarized as follows: (@) putting projects on the web was not a requirement for this course, teachers also have
the option to submit their paper in aformat other than web pages; (b) a steep learning curve of the web editor might
have discouraged beginners from continuing using the program; (c) busy work schedul es kept the participants from
spending time in learning more about or effectively using the web authoring program which was an add-on task to
project development; (d) alack of access to good computers might have deterred teachers who had no experience
with computers and living in rural areas.

In addition, most projects developed by the participants did not involve students in the use of computer
technology in their learning. In spite of the minimal use of web technology in developing curriculum by most of the
participants, their projects did employ modern environmental technology and address the science-standards
developed by DOE at the State of Hawaii. All the projects showed real-world applications and participants reported
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successful results with their students. All lesson plans can be viewed at the Malama Web site:
http://hawaii.edu/malama/school s.html.

Analysison technology use

Overall, email and the Malama W eb site were the main means of communication. In the Malama listserv,
the majority of postings were submitted by the instructors, tech support, and the same two or three participants. The
maj ority were passive users of the communication technology. Technology integration was most successful for
proj ects by teachers who had already had some knowledge in using the web. With all the technological support and
effort to make technology available for teachers, most teachers would only use technology for communication
purpose, not for project development. The use of technology was arecommendation, not aregquirement, in the
course syllabus and thus partially explains the lack of incentives by some participantsin the incorporation of
technology into curriculum.

The constructivist approach to encourage context learning, knowledge construction, collaboration, and
conversation would have worked well with in-service teachers whose skill levels are more or less at the same level
in well-equipped K-12 teaching environments. For the course in this study, the participants were geographically
dispersed throughout the Hawaiian islands with different skill levels and unequal access to computers, it would take
more than one technical staff to provide the kinds of support that the teachers would have needed. Furthermore,
more structured tasks in motivating teachers to use technology should be an integral part of the course design, not an
add-on task.

Conclusion

In the process of employing technology to support curriculum development, the following four challenges
in most rural schools need to be addressed first: lack of computer access, computer experience, institutional support,
and technical support. Thereisaneed to provide more access to computers and technology support for in-service
teachers before any technology projects can be implemented. This study presents atypical scenario in teacher
education and ways to provide the best support with limited resources. It is not a surprise to find out that those
teachers who are successful in utilizing technology are those who have access to the resources in this study.
Providing computer accessto all K-12 teachers and continuing professional development should provide the
foundation toward a successful integration of technology into curriculum.
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Abstract

Over the past three years or more, the author s have been examining the impact of technology interventions
on students and teachers — from cultures where English is a second language. It istheir hypothesisthat students
and teacher s from non-English speaking nations suffer severe disadvantages when technological interventions are
superimposed on existing traditional” pedagogical models. This paper isonein a series that examines extent
pedagogies, primarily in Asia, and the pressures of having to re-conceptualize what has been tradition for centuries.
It traces significant educational originsto their cultural roots and examines contemporary initiatives that may be
disruptive. It offers possible solutions that, if approached with reconciliation as its focus, might offset catastrophic
results and achieve pedagogical symbiosis.

Introduction

Learn asif you were following someone you could not catch up to, as though it were someone you were
frightened of losing (N.D., Confucius, quoted by Beck, 2002).

Thirteen years ago, the last author climbed a mountain named Alishan on a cold December morning, to see
the sunrise over Central Taiwan. This mountain holds specia significance for all who make the journey and
experience the sunrise, for it is both a physical and a spiritual renewal of one’sinner self.

In Islamic lore, Mohammad went to his mountain; natives and international tourists alike wait for the
cloudsto part over Mount Kenyato seeits rugged peak; and innumerable adventurers aim their sights on the
Matterhorn (Mount Cervin). In each case, there are those like we, who sought renewal and understanding.

The mountains we describe are, barring any major cataclysmic event, not likely to move, much. From this
we draw our own parable to other events that, while not as ancient as the mountains, merit connection to our
analogy. Werefer to the plight of an international student coming from hisor her country to another for study, and
finding that nothing isasit should be.

The background Asian students bring to the West reflects an educational culture that saw its birth
thousands of years ago, well before European and American scholars developed their educational theories. Plato
(428-348 B.C.) and Socrates (470-399 B.C.) come closest as peersto Confucius (551-479 B.C) (Beck, 2002) for it is
he, and his contemporaries who shaped the way education is currently practiced by well over one billion people. Or
put another way, over athird of the world’ stotal population. There are myriads of lessonsto be learned from a
system that has continued and flourished for thousands of years. What’ s so good about it?

Thisarticleis about the impact of Confucian pedagogy on thousands of Asian students; primarily students
from China, Hong Kong, Japan, Korea, Singapore, and Taiwan. Despite having learned most of their lessonsin
another language, English has now become the “linguafranca’ for students from acrossall Asia. It tracesthe
pedagogical roots of a specific group of international students (most of whom are from either China or Taiwan) who
have come to one university, the University of Central Floridain Orlando, and have enrolled in one graduate
program, the Master’s degree in Instructional Systems (http://pegasus.cc.ucf.edu/~instsys/,2002).
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Its premiseisthat 1). Culture does make a difference, especially when two cultures have the possibility of
engagement and that 2). These cultures are generally 180 degreesopposite to one another, sometimes while on a
near-collision course.

The Problem

Instructional Systems graduates are expected to develop competencies that allow them to communicateto a
variety of audiences, both verbally and in writing. They must be able to deliver presentations using awide array of
technologies. They must write papers that reflect both eloquence and conviction. They must work well asa
member of a multi-cultural working team and they must devel op positive assertiveness. The competencies expected
of them are listed in the introductory Instructional Systems course, Survey of the Application of Instructional
Systems (Cornell, 2001) and reiterated in Piskurich & Sanders (1998).

Many Western students, particularly those in North America, are generally adept at using these skills, given
their innate tendency toward achievement (judged on what one has accomplished and one’ s past record), both
professionally and socially. Other cultures function more on ascription (status attributed to one by birth, kinship,
gender, age, one's connections, and educational record), a phenomena often seen in Southern Europe, Latin
America, and Asia (Tropenaars & Hampden-Turner, 1998, p. 9). For Asian students, acting on many of the
competencies found within the Instructional Systems programis, to say the least, unnatural, uncomfortable, and
often induces considerable stress. The result— silence, both orally and in written documentation. The problems
resulting from this silence are in two categories, Western and Asian:

For purposes of this research, when we use the word “Asian,” we refer to students who came to UCF from
either Chinaor Taiwan. Thusfar we have no students from either Macao or Hong Kong but recruitment effortsin
those areas continue. We usethe same term when referring to teachers’ ethnicity. The overarching descriptor that
guides our approach, we take from two works of Trompenaars & Hampden-Turner (1997, 1998), “ reconciliation!”

It implies neither being dominated by others nor acquiescing but rather, “...through an integrative process, a
universalism that learns its limitations from particular instances, for example, and by the individual voluntarily
addressing the needs of the larger group (p. 53, 1998).”

Inthisinstance, the “larger group” consists of the Asian students' Western peers, who number alittle over
half. It isconceivable that, in the coming years, this ratio of Asian-to-Western students may well change, with the
numerical balance favoring Asian students! Then what? The larger group’s needs were not immediately apparent as
infusion of Asian studentsinto the Instructional Systems master’s program was not a one-shot event but gradual.
We recruited one student at atime, until the critical mass gradually increased to whereiit is now at almost half the
number of new studentsin the program. A similar trend is aready apparent in the doctoral program in Instructional
Technology where the critical mass of Asian students exceeds 50%!

So...here we have al these students from Asia (as well as those from Cyprus, India, Mexico, Russia, and
Turkey) and each, regardless of from where they have come, brings with them their own idiosyncratic view of life.
Itisapedagogical life that, heretofore, has been mostly unknown, by both the studentsand their Western professors
(2002, International Institute). Many professors know little about the basics involved in coming to the United States
as an international student; they know even less as to the specific logistics; and even less than less in-depth
knowledge about the countries from which their international students have arrived!

Add to this scenario an even less enlightened American student population, both undergraduate and
graduate. Our North American students are mystified by the silence of their Asian peers. They look to professorsto
encourage their Asian peersto communicate because they, the students, have little success, at least initially. Many
professors remain perplexed for they aso find their A sian students to be mute. How to evaluate muteness— that
poses their immediate challenge!

The professors, and often the students, silently ask themselves, “How did these students ever get accepted
to UCF? They can barely speak English!” A disablement? Y es, for awhile, but not a permanent wound so...the task
isto release the sounds from within our Asian students, to hear them speak, to read their written words, and
ultimately to sense their discovery of new ideas, just as these same professors are accustomed to doing with their
North American students. But how to do this...how to understand the pedagogical culture that they bring with them
and the degree of symbiosis between that culture and the one found at UCF — that’ s the challenge aswell! Yet, we
insist that these students learn and study “our way.”

Our research is an attempt to under stand what is happening with our Asian students so we can reduce the
time lag between the time a student arrives at UCF and the time they begin to truly feel comfortablein their Western
classroom environments — a task that is formidable and complex. Our approach isto seek understanding of what
these students bring with them and, to do so, we are “going to the experts,” mainly professors from both Taiwan and
China, asking them about their formative education years. We asked them to describe how learning was for them
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when they were students, in grades anywhere from within their earliest memory of schooling to the time they
completed their last degree. In thisway, we have first-hand descriptions that may or may not validate what appears
inthe literature.

We do not reject what the literature says about Asian education, but we wanted to add richness and provide
increased depth to what was experienced, thus our approach was and isto conduct live video interviews where
possible. Inthisway we hope to validate major premises found in the literature and provide a qualitative database
that clearly presentsimagery that communicates the contrasts in pedagogical styles, East and West. Note, we did
not say East vs. West; at |east not yet.

Review of theliterature

Even acursory review of the literature suggests images that stereotype our students, be they from China,
Taiwan or North America. It istempting to label our Asian students as being passive, quiet, silent, submissive,
respectful, intelligent, hard working, introspective, disciplined, and many other descriptors and, for some, these are
accurate in their assessment (Tu, 2001). Hampden-Turner and Trompenaars (1997, op cit., p. 10) identify values
differences between the West and East-Asiain the business sense as having differing historical roots.

West East
Supernatural religion Secular humanism and enlightenment
Belief and faith Paradigmatic assumptions
Cartesian dualism The Way of Complimentarity
Values asthings Values as wave-forms
Cultures and Values-Yin Cultures and Values— Yang
Pioneer capitalism Catch-up capitalism
Finite Games Infinite Games

We include these values sets because there is a continuing relationship between instructional systems
designer competencies expected in the West by business and industry and the extent conditions the Asian students
bring with them. This relationship often reflectsthe Yin and Y ang depicted above. Hampden-Turner and
Trompenaars define belief differences, thosein the West being anchored in “...the commandments of supernatural
beings and their sanctions for good or bad behavior in an afterlife”. (p. 10-11). In East Asiathe authors cite value
systems that, while varied across different countries, are based on “their wisdom being secular, practical and of this
world.” (p. 11). That “they are ‘humanistic’ in the sense that they aspire to improve the human and social
condition, and failure in this leads to criticism and reappraisal. (p. 11).

It istempting to label our North American students as being Type A, competitive, brash, aggressive, loud,
spontaneous, wild, lacking in respect, superficial, ego-centric, lazy, having little discipline or motivation, etc. and for
some, these too, are accurate assessments. Let’sremovethe silk glovesand tell it like it is— there are students from
Chinaand Taiwan that could easily pass for what we have described as being stereotypes of North American
students and...there are North American students who emulate many of the attributes seen in the literature as being
typical reflections of Asian behavior and values.

In the literature we found ample evidence of how things are. We found little of help as to what to do about
it, especially as relates to ways in which we might make the lives of the Chinese studentsin our program more
positive. We identified a number of categories wherein insight was provided as to what beliefs the students bring
with them. As Trompenaars and Hampden-Turner assert, however, “you can never understand other cultures (1998,
p.1) and so, whileit is our intent to provide clarity as to Asian thinking, understanding might lie beyond our real
capabilities. The best we can hope for isto create sensitivity toward the problems raised, and in doing so, perhaps
emerge with observations and strategies that may make life for our students far better.

In support of this caveat is a statement read from another source, now disremembered (Anonymous, N.D.),
that described the feelings of an American expatriate in Chinawho had worked for 20+ years there. He was asked :
“With all your yearsliving in China, how long did it take you to understand the Chinese?’ Hisreplied, “I still do
not understand them and probably never will.” He added: “One cannot understand those from another culture unless
they have been born or grown up with it!” So much for really understanding our Chinese students in Orlando.

In terms of what isvalued and how it is manifested within the UCF classroom, the literature reinforces our
own experiences. An ongoing concern isthe silence of Chinese studentsin our classes, especially during their first
or second semesters with us. Issilence always“bad?’ This question was posed us at an Orlando conference of the
Comparative and International Education Society (CIES) by Dr. Haiyan Hua, Senior Research Associate of Harvard
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University’s International Education Group. We were quick to respond in the negative, that no, there are many
timeswhen silenceis, in fact, “golden.” From this exchange we learned that we needed to affirm our target
population as being Chinese students enrolled in a specific academic graduate program that, while valuing silencein
many activities, it also demands vocal and written participation in many others.
We found evidence of why our Chinese students were silent in Brooks (1997) who was quoting Yum
(1994): * ...the Chinese communication process places the ‘emphasis ...on the receiver and listening rather than the
sender or speech making’ “(p.83). Brooks emphasizes Y um’s point that Chinese are receivers of messages, listening,
rather than being senders. She provides a pedagogical blueprint as to the nature of how Chinese students are
educated:
Confucius believed that...ahierarchal system was essential to the harmonious well being of society. This,
in turn, isreflected in the Chinese classroom. Chinese students regard their teacher as all knowing, and the
absolute authority on the subject matter. Due to the rigid teacher-student relationship, Chineseteachersare
under severe pressures not to make mistakes, not to misguide students, and not to be criticized, in order to
maintain their “all knowing” and “ever correct” status. It is the duty of studentsto give utmost respect to
the teacher. To ask questions of the teacher, or to question the words of ateacher is tantamount to
guestioning the position of the teacher, and thereforeis not afeature of Chinese classrooms. Since the
teacher isthe sole authority in the classroom, rigid order and formality are the main features of the Chinese
learning environment (Su, 1995).

Zhang, Sillitoe and Webb (1999), in quoting Ballard & Clanchy (1991) compare Western and Chinese
differencesin the attitudes toward learning:

“...in Western culture, tertiary education is oriented towardsextending knowledge. Therefore, the teaching

approach used and learning approach encouraged are designed to develop analytical and speculative

abilities of students. By comparison, in more ‘traditional’ cultures, for example Chinese culture, the

education systems are mainly oriented towards conserving knowledge, and the learning approach fostered

emphasizes the reproductive ability of students.

Tu (1999) reinforces these findings by stating that Chinese teachers have been accustomed to teaching
where there was only one-way communication and a quiet environment. Thisno longer exists. All subjectsare
discussed, even the teacher’ s private life. Teachersfear theloss of their authority and the pressure of public opinion
(p. 3).

Inalater work, (Tu, 2001), he adds that Chinese collect information from non-verbal channels and perceive
more exact information than has been delivered (p. 5). Linand Yi (1997) add more pieces to our puzzle when they
describe further issues faced by Chinese students that compliment those already discussed:

International students from Asian countries are often stereotyped as quiet, reserved and non-assertive.

These cultures place an emphasis on harmony and respect for authorities. Therefore, many of them are

reluctant to share their feelings or emotions, express their opinions or oppositions to anyone, especially to

authority figures. Thusinstead of emphasizing personal rights and assertive communication, Asians tend to
emphasize the importance of patience, harmony, respect and deference. Asian culturestend to place ahigh
value on team efforts of collectivity whereas Western culture tends to emphasize individualism. Asians are
also modest about their accomplishments. Many Asian international students feel uncomfortable with the
individualism and the competitiveness associated with the American culture.

Thisisnot to suggest a caveat, a series of excusesto fall back upon, rather, it is areflection of reality for
many. We cannot stereotype our students so easily, be they from Asiaor Central Florida. The common
denominator, metaphorical in many respects, seemsto be what was termed the “figure-ground” relationship
(McLuhan 1964), i.e., that students will perform within parameters that are related to their most comfortable
environment, whatever suits them at the time.

In“McLuhanese” this concept is expressed as: 'Figure' refers to something that jumps out at us, something
that grabs our attention. 'Ground' refers to something that supports or contextualizes a situation, and is usually an
area of unattention (Gow, 1998).

Mercurial in many ways, chameleon-like in adaptability —it’sjust what students do to survive! The
literature excerpts provided are but atip of the pedagogical iceberg. It isour intent to continue surveying the
literature continually to better gain understanding of our own Chinese students.

We are in the process of devel oping methodology that will enable usto better understand the implications
implicit in teaching Chinese students at UCF. We think that our findings may also prove useful to other North
American institutions wherein Instructional Technology programs are offered. Ultimately, we envision the results
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as also being of considerable use to multinational corporations, many of whom hire many Asian employees. An
initial description of our methodology follows.

Be advised that what we include in this article, aswell asin our presentations, may appear offensive to
some, to marginalize some, to be found guilty of being patronizing to others...none of which isintended. We are
taking observations as we get them, subjecting them to analysis, comparing them to other research found in the
literature, and then attempting to devise useful strategies that will enable our Chinese and Taiwanese students to not
only succeed, but to prosper! In effect, we aretrying to level the academic playing field at the University of Central
Florida so that there is equity for most, if not all.

What we were trying to do

The genesis of this study began afew years ago after the lead author, having recruited numerous students
from Taiwan and Chinainto the Instructional Systems master’s program at UCF, found that, while each student
brimmed with enthusiasm, when it came time for communicating ideas in class, most remained silent. The students
were always pleasant, respectful beyond belief, and had awork ethic akin to our forefathers. In class, when asked a
question directly (as istypical in North American classrooms), they would look down at their notes, mumble soft
words, most of which were unintelligible, and squirm uncomfortably in their seats, knowing that multiple eyes were
upon them. When asked to post messages on an online discussion forum, the most one could anticipate from our
Asian students was a perfunctory few words of acknowledgement, “Y es, | agree with her statement” or similar
responses. Not much to go on as an evaluative tool. Then there were the infamous synchronous chat-rooms...where
written paralysis was the rule for our Asian students, not the exception. The odds of the professor really knowing
what the student knew were getting slimmer by the moment.

Another caveat: Theinstructor in thisinstance, was one who eval uated performance based on what the
students do, tied to performance objectives and goals that, more often than not, include project-based assignments,
rather than conventional paper and pencil objectivetests. In addition to individual and group assignments, emphasis
is placed on participation, on the development and continuation of positive attitudes, of being self-motivated rather
than having to be told what page to read or how many words were necessary in a paper to receive an A. He placed
continual emphasis on teamwork, oral and written communication, as opposed to memorization of facts and figures.
In short, his pedagogical model was 180 degrees opposite that typically followed by his Asian students!

“Well,” one asks, “why is such communication so necessary?’ Answer? Because the Instructional
Systems master’ s program (and subsequent lead-in to a Ph.D.) at UCF has both written and verbal communication as
foundation skills as well as development of assertiveness, teamwork, and numerous additional competencies. Taken
collectively, this skills menu posed a serious threat to the previous learning model s brought us by our students from
Chinaand Taiwan. Asian culture does not particularly reward self -efficacy, assertiveness, or the typical North
American capability of being at ease speaking in front of one’s peers. The Western notion of one being a“hale
fellow, well met” isan alien concept to the Asian mind...business is not done via bravado or exuberance, rather, by
quiet and deliberate analy sis of the facts, followed by determined action of benefit to all, not to the individual. With
the foregoing as basis, what methodology could we find that might begin to shed light on our questions?

Interviewee Questions

The researchers asked two basic questions of the Chinese and Taiwanese subjects. The subjectsin three
groups were teachers or professors from Chinaand Taiwan. The fourth group was comprised of UCF students
enrolled in the Instructional Systems/Instructional Technology graduate program areas.

The questions were:

1. When you were going to school (meaning any time between your primary school and graduate
education), how were you taught and what were the recurring values that your teachersinstilled in
you?

2. Now that you are ateacher/professor, what strategies do you use when you teach and what values do
you feel are important to instill in your students?

3. A fourth group of both Chinese and Taiwanese was composed of current students enrolled at the
University of Central Florida. In addition to question 1, above, they were asked, “How are the
instruction and the values you are learning here at UCF different than that you received at home?’
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M ethodology

Interviews are being conducted with four separate and distinct groups of individuals, both composed of
either teachers/professors or students from Chinaand Taiwan. By using these individuals as SME’s (subject matter
experts), we were authentic in our selection of subject class. We then needed to differentiate between the groups to
provide focus on differences that might exist between them. We decided to use four groups of ten, an N of 40. The
groups consisted of the following:

1. Teachers/professors who had been educated in Taiwan or China and had not studied abroad. We
anticipated that the demographics of this group might be those who were more experienced and whose
teaching would mirror much of the methodology they learned from their own teachers.

2. Teachers/professors educated in Taiwan or Chinawho had completed additional study in the West, be
it in North America, Europe, Australia, New Zealand, etc. and had since returned to teach in their
homeland.

Professors currently teaching at the University of Central Florida from China or Taiwan.
4. Sudentsfrom China or Taiwan studying at the University of Central Florida, preferably those enrolled
in graduate Instructional Technology programs.

w

Previously we described the questions that would be asked of thosein each group. What we were (and are)
trying to do isto get a clear picture of how our Chinese and Taiwanese students learned and what values they bring
with them when they come to UCF.

Each subject is asked the questions while being recorded on video. The sessions are relatively brief, given
that there are only two basic questions being asked. The subjects may, if they wish, reply in either Chinese
(Mandarin) or English. If Mandarin is selected, the interviewer speaksin Mandarin as well. Transcripts of each
interview are produced and analyzed. Where the interviews are in Mandarin, closed-captioned English will be
inputted on those taped interviews and an English narration provided. An analysiswill then be made of key words
across all groups and recorded in terms of similarity, frequency of use, and by category of interviewee. A matrix
will then be constructed that depicts the relationships between key words used and group type, thus profiling group
differencesin amore visible manner. An edited tape of relevant excerpts will be abstracted from the raw footage
that highlights the results of the taped interviews.

Once the analysis of Asian (Confucian) pedagogica methods has been validated, effortswill be made to
affect acomparison between these methodol ogies and those regularly employed within Western university
classrooms, more specifically, those wherein Instructional Systems design students are enrolled.

Resear ch Questions

Arethere elements of the valued Confucian pedagogy that might be compatible with those employed in the
West? Arethere elements of Western pedagogy that might be in harmony with Confucian pedagogies? Are there
implications that this research might have for students from other cultures? Are the findings of value to technology-
based commercial organizations who engage in multinational commerce, especially given the current and projected
increase in such initiativesin East Asia? |Isthere symbiosis or asymbiosis—that isthe goal we seek to address?

Preliminary Results

Over the past three years a number of efforts have been made (Cornell, Ku, Lee, Pan, Tao & Tsai, 2000;
Cornell & Elshennawy, 2001; Cornell & Tao, 2001) to develop pedagogical strategies that would be effectivein
reaching our students from Chinaand Taiwan. These included:

1. Giving students advance notice of written or oral reports with topics, dues dates, and expectations
clearly identified.

2. Encouraging students to prepare and post individual Power Point slides on the class discussion board
that introduced them to their North American peers and requiring the North American students to do
likewise.

3. Providing a“safe harbor” for the first semester to allow all studentsincreased latitude in terms of
spelling, grammar, and punctuation during postings, especially while engaged in synchronous chat
sessions and in class, regarding pronunciation, when oral discussion is being encouraged.

4. Encourage (but not initially requiring) Asian studentsto NOT work together in the same project
groups, thus providing the Asian students with direct opportunities and challengesin using English.
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6.
7.

We hope that a matrix of the data collected will reveal the close correlation betweenwhat is found in the

Inviting students from both Asiaand North Americato professional meetings, social functions, even to

the professor’ s home, to provide a*“ mutually safe harbor” for differing cultures.

Development and production of a series of video-based modules related to assertiveness (Cornell, Pan,

Rendon, Hutton & Sheehy, 2002a).

Development of courses related to international issues and the application of instructional technology

(Cornell, 2001b, 2002b)

literature and what was articulated by the subjects during their interviews. A draft of what the matrices may
resemble follows.

Confucian pedagogical influences upon Chinese and Taiwanese professors/teachers and their students

Question 1: Think back to when you were a student, to any time between your primary school years and when you

obtained your higher education degree. How were you taught? What values did you learn?

Teacher used | Teacheris | Afraid of | | hadto | had to Littleor no Teachers used
blackboard “God” my awaysbe | listenand | interaction, technology
And teacher quiet and | take notes | unlessitwasa
someone rarely ever | of what sciencetype
for whom | asked a the lab class
had great question teacher
respect said
Groupl
Group 2
Group 3
Group 4

Group 1 — Professors or Teachers with no overseas teaching experience or degrees

Group 2 — Professors or Teachers with overseas teaching experience and one or more degrees received abroad
Group 3 — Chinese or Taiwanese professors teaching at the University of Central Florida
Group 4 — Chinese or Taiwanese Instructional Systems students at the University of Central Florida

Note: Question 1 is modified for Group 4 to read: “Think back to when you were a student, any time
between primary school and when you came to UCF. How were you taught and what values did you learn?”’

Both the matrices being developed will use key words and/or phrases mentioned during the interviews
across the horizontal axiswith the different groups aligned along the vertical axis.

Question 2: Now that you are ateacher, how do you teach and what values do you instill in your students?

| started | continue | lam | have lusealot | Whilel | continue
out being | tobevery | gradually moved of respect my | toteachto
very strict | strict with | changing away from | technology | teacher and | the test
my my being in my his or her
students teaching so | teacher classes knowledge,
itincludes | centeredto | know that
more being there are
interactivity | student also other
centered sources of
information
Group 1
Group 2
Group 3
Group 4
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Group 1 — Professors or Teachers with no overseas teaching experience or degrees

Group 2 — Professors or Teachers with overseas teaching experience and one or more degrees received abroad
Group 3 — Chinese or Taiwanese professors teaching at the University of Central Florida

Group 4 — Chinese or Taiwanese Instructional Systems students at the University of Central Florida

Note: This question was modified for Group 4 to read: “Now that you are a student at UCF, how are you
taught and what values do you get from your instructors?’

Current and Anticipated Results

Thisisalongitudinal study in that, astime and financial resources permit, the data collection will continue
until thereisabalancein intra-group findings. Thus far, we have obtained two interviewsin China, both of which
arefrom Group 1. It is hoped that in November 2002 an additional six or eight subjects from Chinawill be
interviewed, three of whom will be in Group 1 with the remaining five to bein Group 2. We have interviewed 10
from Taiwan in Group 1, and three from Group 2. The remaining two from Taiwan in Group 2 will also be
interviewed in November 2000. Groups 3 and 4 will be interviewed during December 2002.

Following is a sampling of some of the interviews conducted thus far. They are summary statements
arranged according to categories that will eventually appear in the matrices being devel oped.

Data Analysis and Results

What it was like when | was a student isincluded in the first section and five key points were identified.
They are educational media, deification of the teacher, one way interaction, transformation in the college, and
normative influences.

Educational media

Most of educational mediaemployed included chalk and board, pictures, and tape recorders. A Shanghai
interviewee from Group 1 (who has no degree from another country) stated:

“In the 50’ s young people began to learn English, but these teachers were very few. So | was taught by lots

of old teachers from a different era...they just teach by the book and prepared lessons by themselves. There

were very few tape recorders. We listened to the teacher read and we have very few questions.”

In the past, educational media was not as popular asitisnow. A faculty member with an Ed.D. from an
American university added:

“In my time, they didn’t have multimedia, video; the only thing we had was a Studio Classroom...on the air.

Students could listen to theradio. Now the studentsin Taiwan are very lucky in that they have | ots of

professors and teachers from U.S. with majorsin TESL. We had chalk and board.”

There are no major differences found between Group 1 and Group 2 in terms of educational media used,
which is not to our surprise. Astechnology evolves, more educational media are anticipated and expected to be
employed in the organizations and institutions.

Deification of the teacher

Therole of ateacher was deified and amplified dueto itstradition (i.e., Confucius teachings). Teachers
were treated as an authority in knowledge, values, and life experiences. A department head with 30 years experience
said:

“| went to a national normal university in Taiwan. The school was the only institution at that time

to prepare any individual for being an effective teacher. During my studiesthere, | was taught to be

disciplined. | was not allowed to be arascal. | wastaught about professionalism. | was not allowed to do

what students of other schoolsdid. It was closeto being military training...When | was a student, | thought
teacherswere strict and tough. | felt they were frightening, even more than my parents...”

Regardless of how sufficient their knowledge and skills may have been, individuals were taught by parents
to be obedient and humble before teachers and they were required to look up to their teachers. Mr. Lin, an
interviewee who is an education commentator and had resided in the States, recalled what he had experienced as a
child:

“What | was taught when | was young was of course in the style of Confucius. We weretaught all the

Confucian values. Like, we should respect our teachers. We should be humble. We should not speak too

much. Just listen, don’t talk too much. And don’t try to raise too many questions; because some time we

will think that you are not so humble to your teacher and we will train you in such a way that silenceis

God. Don't talk too much.”
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Asaresult, teachers were among the top of the social hierarchy. Their teachings were like truth. Maybe
that is one of the reasons why Confucian teaching remains one of the classics and must-reads for the educated.

I nteraction

One-way interaction between instructors and students was common. The instructors lectured and students
listened carefully and bore in mind what was told them. Each of the two parties were held responsible for their own
tasks. Dr. Chien, aprofessor of Social Studies Education at the Taipei Municipal Teachers College in Taipei, who
received his doctorate at Northern Arizona State University, mentioned:

“To be a Chinese student, all the teacher s teach the students directly, just use oral teaching strategy. There

isno direct response.”

As one may perceive, lecturing was a common strategy employed by teachersin the classroom. Not only
were students asked to be good listeners and note-takers, but it was demanded that they retain the information as
much as they possibly could. Although it does not sound interactive, students did not fight against the authorities.

Transformation at the college level
Academic freedom in the college was a backlash against conventional teaching. More interaction was
found at thislevel. Richard Wang commented on his college learning:
When | studied in the university, it was a free environment. We needed to get information fromthelibrary;
we heeded to share experiences with others. When | entered graduate school, microcomputers became
popular in Taiwan. It influenced the learning method, |earning environment, and teaching method.
Mr. Huang, another interviewee from an elementary school in Taipei echoed Richard Wang and said that
he was totally transformed in the college:
“Theinstructors played a role of knowledge facilitator ...they spared more time for communication between
them and students, which is different fromwhen | wasin high school...regardless of their high social-
economic status.”
Hisinstructors encouraged him to ask questions without any concern. He was required to do research and
present in front of the class. This affected him as a pre-service teacher.

Norm

Not only parents and teachers disciplined students and minors, but also society has an had an impact,
effecting students’ behavior and cognition. Dr. Tsai of National Chin Hua University in Taiwan addressed this
issue:

“When we were little children, the meaning of being a good student isto work hard, to behave. That’s

typically the Asian students’ philosophy. After we grow up, we got more responsibility. That means you

have to do good in your studies and then you can be a useful person. Useful probably means you have to do
good things to not only yourself but others.”

Once environmental factors start to regulate students’ behavior and way to learn, the influenceisto agreat
degree on habituation with respect to normative influences. Mr. Lin, an educational reformer, would like to
“change’ the value systems, so as to improve the way to teach and learn for teachers and students. He suggested:

“I tried to modify the value system to my students. Those things, which are very good, very helpful or very

inspiring teaching methods, | tried to encourage the students to ask questions. You have read the articlein

“ higher education curriculum” . | think something is very well...part of it. Not too much. Students were

already molded into a certain kind of style of education.”

A hugetask like this demands aleader of strong will and much additional support.

What it islike now | am a teacher follows and another five major ideas were represented: strictness and
discipline, attitude shift, educational technology, sources of information, and measurement and evaluation.

Strictness and discipline
Strictness and discipline are major concerns to some teachers, especially those in K-12 classrooms. When
technical glitches occurred, they had to resolve the problems and manage the classroom at the sametime. Students
at K-12 levels are not as self-regulated and self-disciplined as those at higher education. The K-12 classroom
teachers tended to shorten their distance to the students; however, in the meantime, they would like to maintain their
authoritarian role, lest the students disrespect them. Mr. Lee, an elementary school teacher, claimed that:
“ | was a harsh teacher when | was a cub teacher. | reflected on my own teaching and leading role over
time. | will not allow my students to get too close to me, because they are still kids and they can easily
jump on your head.”
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Conversely, another elementary school teacher stated that she loved her students as her children. She
awaysincluded her daughter as her target audience when designing teaching plans. For college professors, these
sentiments are not necessarily an issue.

Attitude shift (teacher-centered to student-center ed)

A teacher’ s attitude toward teaching changes over time. Number of years spent teaching and environmental
factors are mgjor factorsin this change. A school principal with 40 years teaching experiences suggested:

“ Over time the role of teachers has changed. Environmental factorsplay a critical rulein thisissue.

Sudents are affected, too.”

How doesit change or evolve? An elementary school teacher:

“Theway | teach istotally different from what my teacherstaught. It has been fromteacher-centered to

student-centered.”

Paradigm shiftsresult in teacher attitude shifts. Based on the interviews, most teachers appeared passivein
dealing with these paradigm shifts.

Educational technology

New technologies areincreasingly and continually being introduced. Thanks to these innovations, students
are provided with alternative learning experiences. Even though the relationship of technology to learning has been
questioned, technology plays a critical role in determining learning and motivation. Mr. Xie of Beijing asserted:

“We now use audio video material for teaching. We use audio tapes video tape VCD, DVD, and other

softwar e to teach the students. So students can learn by themselves at home or in the classroom, and we use

the platform of computer to provide information or knowledge about the computer. If the students want to
learn, they can learn by themselves anytime. Also in the classroom we asked students to ask questions. In
this way, we have two-way communications. Before we only have one-way communication.”

Self-paced learning is now receiving more acceptance. Teacher attitudes toward technology use may
contribute to its popularity. A caveat is proposed by Richard Wang, afaculty of National Taiwan Normal
University:

“ It isa new technology environment including multimedia and the Internet. | like to teach my students and

discuss with my students on the Internet. Teach effectively and learn well and happily. In attaining so,

advanced technologies are not really necessary at all times.”

Sour ces of infor mation

Teachers used to be the only source to knowledge and information. Advanced technology allows learners
to discover and construct knowledge by themselves. An elementary school teacher provided insight relative to this
issue:” | found lectures cannot solve my questions completely. That iswhy | spare more room for studentsto explore
and discover the answersto their own questions.”

To assist learnersin discovering and constructing knowledge, Dr. Margaret Chang employs avariety of
strategies. She believes:

“| taught them how to write a research proposal with an abstract. | ask themto use the methods we have

talked during the class. They can pick whatever topic that interests them. They have to discusstheir

thinking with other senior students and graduate students or their instructors.”

M easurement and evaluation

Affected by the previous key points, measurement and eval uation strategies are being altered. Traditional
measurement like paper and pen testsislosing its dominance. Alternative assessment is coming to the surface. Dr.
Sofen Chen, commented on thistopic:

“Inmy class, | used a lot of group discussion and a lot of teamwork. | probably only use part of the class

time. For therest of the classtime, they discuss and present. | used syllabi from the States and they helped

me a lot. Those materialsinfluenced my measurement and evaluation.”

Western influences (i.e., syllabi) become salient in instructional pedagogy of the East in this case. Students
are measured at both individual and team levels. Collaboration and coordination were foreign to the culture of long
ago, but now the antecedents of that ancient culture have been deeply immersed in the new strategies. We hope that
further research in these areas will bring together the values of both cultures, for both must be nurtured.
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Summary and Conclusions

It is hypothesized that there will emerge areflection of Confucian pedagogy across all groups but that its
importance will reflect the current environment wherein the subjects are located.

It is hypothesized that a value set will emerge across groups that reflect Confucian pedagogy with a
consistent series of key words that identify specific teaching and learning attributes. The words and phrases we have
included in the draft matrices are a partial reflection of the data now being analyzed.

The knowledge gained from the interviews will provide a past, present and most likely future portrait of the
relationship between Confucian pedagogy and the needs of our UCF Chinese students.

The conclusions reached may have parallel meanings for other students from Africa, Europe and Latin
American wherein similar pedagogical hierarchies exist.

The research will then provide the basis for proceeding with Stage Il of the research, assisting teachersin
Chinaand Taiwan in adapting to Ministry of Education edicts that English as a Second L anguage and computer
competencies be taught in the public schools. This stage and the ramifications of development of asymbiotic
pedagogy matrix for Confucian concepts married to technology constructs will be discussed in subsequent
presentations Indeed, perhaps Alishan Mountain may just be nudged...alittle bit at atime.

We view thisresearch as being in itsinfant stages, with years of further work ahead of us. We are not
unmindful of the sensitivity of our undertaking. We are especially concerned that our actions do not “change these
Chinese students to the extent that, upon their return to their home environments, their effectiveness has been
culturally emasculated” (N. Ying, personal communication, April 4, 2002). Conversely, Chin-Ning Chu, in his
work, Thick Face, Black Heart (1992), commenting on how one follows rules of what is right or wrong, states:

We seek an understanding of ourselves so that we wil | know what we ought to do in any given situation.

Y ou will gradually replace the beliefs you were taught with the truths you discover. It is not whether you

turn the other cheek that isimportant. Why you do or do not is most significant (p.37).

These two points might appear diametrically opposed to one another but even here thereis symbiosisto the
one who looks more deeply into these statements. We are beginning to understand far more about what our Chinese
students are thinking and how they processthe information we provide them. The degreeto which we either
proceed toward cultural/intellectual emasculation or redefine what is “right or wrong” remains to be seen; indeed,
our research must be conducted with the utmost sensitivity and tact; of thiswe are very well aware. Our proposed
solutions are numerous; some have been tried and proved helpful; afew have failed; others are being tested at this
moment.
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Building an Online Instructional Design Community

Suzy Cox
Russell T. Osguthorpe
Brigham Y oung University

Abstract

Thefield of Instructional Design is changing rapidly, and it is becoming increasingly difficult for designers
to stay abreast of the research and eval uation studies describing those changes, not to mention the more informal
developmentsthat arise from one designer sharing a new technique or ideawith others. A design team at Brigham
Y oung University, in cooperation with AECT, is attempting to make the latest practical knowledge associated with
onlinelearning easily availableto all designersthrough the development of an online community. This paper will
discuss the origin of the site, its development, its future, and the daunting challenge of designing for designers.

Introduction

One of the challenging aspects of the field of Instructional Design isthat it is constantly changing. Many
of these changes appear in research articlesor eval uation studies while others emerge in less formal ways, e.g., when
one designer shares new techniques or ideas with another designer. Either way, it is often extremely difficult for
designersto wade through all of the available information to find the practical knowledge they need to complete
their projects. The research literature requires too much time to comb through, the cross-institutional collaboration
too much time to develop. To stay abreast of the latest knowledge associated with online learning, instructional
designers need a central point of contact, a place where they can go for practical solutionsto the problemsthey face
every day.

Such aplaceis currently not available. There are numerous online journals and discussion boards, not to
mention countless online course syllabi and instructional design tutorials. However, none of these has organized the
information into a complete and usable community of information, nor do they provide the personal connections that
are most valuable. Those who havetried have diversified the avail able information to the point that is no longer
practical. Certainly, none has been fully embraced by the international instructional design community. Thus,
designers continue to reinvent processes and techniques that others have already mastered.

The Instructional Psychology and Technology Department at Brigham Y oung University, in conjunction
with AECT, is attempting to bridge the knowledge gap by creating an online community of instructional designers,
developers, and other educational technology professionals. The resulting site will allow designersto share ideas
and techniques with and ask questions of other designers and professionals from academia, the military, government
and the corporate world. The site will be acommunity where designers, devel opers, academic faculty, students, and
others can build rel ationships with their peers and share val uable knowledge with one another regarding the
practical, everyday implementation of instructional design. We have named the site the Instructional Design
Exchange Area (IDEA), emphasizing the fact that it is to be a place where ideas and practices are shared aswe strive
to improve our profession and our field.

Designing for Designers

Thetrue and daunting challenge of building thissiteisthat of designing for designers. What information
will be most useful for the practitioner? What tools will facilitate the interaction and relationships that the site hopes
to foster? How should the site be structured in order to encourage participation and assist the practitioner in finding
the most valuable information? What colors and fonts should we use? The last question may seem funny, but itisa
frightening proposition when designing for professional designers, especially those with a particular interest in
typography!

Cliff Figallo, aformer leader of the WELL in San Francisco, stated that, “I1t’s my belief that a community
should be a practical and useful thing for peopleto join” (3). We have attempted to make this site as practical and
useful as possible, and initial reviews indicate that we are on the right track. We went through several iterations to
get where we are now, however. The original ideafor the site centered on a discussion board in which designers
could ask and answer questions about how todo things. The project snowballed, as projects often do, until the site
began to look like ERIC with adiscussion board on the side. The argument for this structure was that designers
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need access to research in order to be able to ground their work in sound instructional theory. Thiswasagood
argument, but the resourcesto find that research already existed while this site was supposed to be unique and
practical. Etienne Wenger, et a’s book, Cultivating Communities of Practice dramatically altered the course of the
design work. They said, “Community |eaders are sometimes tempted to strengthen the community by increasing the
amount of material on their Web page, making it afull library. Although populating a database is useful, feeling
related and responsible to other community membersisafar stronger force for increasing participation and
aliveness’ (Wenger, 133). Werealized that we needed to change the structure of the sitein order to make it useful
and to encourage the development of acommunity.

Another design round resulted in a more practical site which was geared mainly toward new designers and
students. It contained best practices, some research articles, and guidelines for developing instructional products as
well as areas for product reviews and discussion. After areview by Dr. Allison Rossett of San Diego State
University, however, the site was once again revised to bring innovation and the more practical featuresto the
forefront. Thisdesign and revise cycle has concluded in asite that we feel isvery practical and very useful.

A total of 27 individuals have reviewed the prototype of the site that is currently online. Their reviews and
comments are encouraging and we have received some excellent suggestions. When asked how useful the site
would be to them on a4-point scale (1-not at all, 4-extremely) the average rating was 3.3. Using the same scale, the
site received an average rating of 3 for innovation. While we recognize that there are definite improvementsto be
made, these results encourage the team to proceed in devel oping the site. The following quote from one site
reviewer identifies both the enthusiasm and the concern of prospective users: “If you stick to your focus of
instructional design for the web- emphasizing problems and solutions- you'll definitely be high up on my Favorites
list."

Being that IDEA will be acommunity for Instructional Designers, the design team felt that it was necessary
to follow an instructional systems design model. The team developed a protocol that deviates slightly from the
standard ADDIE model, calling it the ADEPT model of instructional design. This model includes analysis, design,
evaluation of a prototype, production, and testing and implementation. The team felt that the inclusion of a
prototype phase was vital not only for IDEA but for many instructional design projects. At the time of writing, the
team has worked through the analysis and design phases and is completing the evaluation of the prototype. The
development of the site will be cyclical, with further evaluation of a more advanced prototype resulting from the
work done thusfar.

The team al so researched the development of online communities to ensure that accepted methods and tools
were considered. The remainder of this paper will follow the definition of community given by Dr. Jenny Preece:

“An online community consists of:

People, who interact socially as they strive to satisfy their own needs or perform special roles,
such as leading or moderating.

A shared purpose, such as an interest, need, information exchange, or service that providesa
reason for the community.

Policies, in the form of tacit assumptions, rituals, protocols, rules, and laws that guide people’'s
interactions.

Computer systems, to support and mediate social interaction and facilitate a sense of togetherness”
(10).

Each of these community components will be discussed in detail below including how they are being cultivated in
the IDEA site.

People

While academic faculty, developers, administrators and others are welcome to participate and will find the
site useful, IDEA isintended for practicing Instructional Designers. This distinction was made in order to design the
site to be as useful and practical as possible. The ideafor the site came from arealization that designers are having
to reinvent the wheel as they attempt to design the best possible online learning. Lacking a central location to ask
guestions, discuss ideas and see examples of others’ work, designers work independently and, often, parallel to each
other in solving instructional and technological issues. IDEA will provide Instructional Designers with a
community where they can communicate with each other and assist one another in solving problems and working
with new technologies.

Thefirst step after deciding whom the target audience would be was to determine what their needs were
and whether or not they were interested in the site concept. Asstated by Figallo, “Knowing the needs of your target
usersiswhere your design work should begin” (148). A brief online survey was drafted to determine how
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professionalsin the field spend their time, whether or not they were interested in the site, and what types of
information they might li ke to have available.

Instructional design professionalsin both academic and corporate settings were invited to participate in this
survey. A total of 307 invitations to participate were distributed via email to one representative at each of 145
companies and 33 higher education institutions, along with 65 alumni of Brigham Y oung University’s Instructional
Psychology and Technology Department and 64 alumni of Utah State University’s Instructional Technology
Department. The invitational email message included a description of the project and an invitation to forward the
survey to co-workers and othersin the field. Hence an exact return rate is difficult to determine. We estimate that
30-40% of those who received the message actually responded.

A total of 142 individuals completed the survey. Respondents represented the full spectrum of experience
inthefield, from 0 to over 20 years of association. The average length of time spent as an instructional designer
was 7 years, with 10 respondents indicating over 20 years of experiencein thefield.

Across al participants, the most timeis spent in original design work (23%). The next largest percent of
time (22%) is spent in project management or administrative responsibilities, followed by meetings (14%) and
research (12%). Additional timeis spent in product reviews, development, teaching and overhead functions.
Responsibilitiesin marketing and consulting were also mentioned. A very small proportion of time (2%) was
attributed to “other” responsibilitiesincluding analysis, implementation, and evaluation. Of course, the above
numbers are an average of the time spent by all participants. The numbersvary slightly when divided by job title.
Instructional Designers spend alarger percentage of their time doing original design work, while Faculty spend
more time researching and Administrators listed supervisory responsibilities and other associated duties as receiving
the majority of their attention.

Next, participants were asked to rate 10 types of information based on their usefulness on a standard Likert
scale— 1 being not helpful, 5 being very helpful. Respondents indicated that best practices (mean rating 4.2),
research articles (4.1), and web links (4.0) would be the most hel pful with online discussion and an online display
case also rating quite high (3.9 and 3.8, respectively). Least helpful by far (2.0) were hardware reviews.

When asked which format they would prefer the information to be in on the same 1-5 scale, a website was
rated highest (4.6) and a newsletter lowest (3.1). Some participants suggested additional formats, including round
table discussions, case studies, and web casts. Most appear to prefer awebsite backed by a searchable database.

The most encouraging information gleaned from the survey was that referring to interest in the site. Survey
participants were asked to indicate their willingness to review and/or test the resulting product aswell astheir
willingness to contribute to that product. A full 85% indicated awillingness to assist in testing, while 75% said they
would contribute to the finished site. Considering the broad spectrum of participants and the constant demands on
their time, these numbers are very impressive and encouraging. They seem to suggest that such a website is needed
in the educational technology community.

Overall, the reaction to the site proposal has been quite positive. One participant responded to the email in
thefollowing way: “ Thisisan excellent idea. | have been researching the topic of building acommunity of practice
on the web, and have been wrestling with the i ssue of how to get people to participate beyond the first few days of
excitement. Finding out what is useful for people with asurvey is certainly one of thefirst steps!”

The main problem with building an online community for instructional designersisthat designers’' timeis
limited. A central component of acommunity is participation. “The community element is critical to an effective
knowledge structure. A community of practiceisnot just aWeb site, a database, or a collection of best practices. It
isagroup of people who interact, |earn together, build relationships, and in the process devel op a sense of belonging
and mutual commitment” (Wenger, 34). By populating the site with current and useful information, providing a
network of able peers, and allowing practitioners to share their insights and work with others, we believe that
designers will embrace the site and make the community successful.

Purpose
The Instructional Design Exchange Areaisintended to provide instructional design practitionerswith:
acentralized resource of timely, practical, and foundational information about their field,
aforum for the ongoing discussion of ideas and solutions to real world situations,
an opportunity to share the results of their work,
and access to ongoing, online Instructional Systems Design briefings and instruction.

IDEA will offer awide array of tools and resources for designers. For those new to the field, the site will offer

guidelines and best practices to assist in orienting them to the profession. Current research will also be available so
that designers can ground their practicein theory. The site will not, however, become alibrary of instructional
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design research. Other sites, such as ERIC, perform that function very well. Instead, IDEA will focus on what’s
current and how it affects the practice of instructional design.

Most importantly, it will be a*“place” where designers can gather to discuss ideas and difficulties and to build
relationships with othersin the field. Whileinformation the devel opers post on the site will be useful, it is not the
lifeblood of the community. “[W]hat energizes the potential community is the discovery that other people face
similar problems, share a passion for the same topics, have data, tools, and approaches they can contribute, and have
valuable insights they can learn from each other” (Wenger, 71).

The site focuses on three areas: Innovationsin Online Learning, Forums & Event, and Tools. These areas will
be the center of activity for the community. Thefirst isInnovationsin Online Learning. The purpose of this section
isto provide aforum where site members can display their work, offer insights about new and different waysto
perform instructional design tasks, and discuss the leading edge of the field. It will include a section for
“Innovators’” where individualsin the field who have demonstrated |eadership and creativity will be profiled.
Cutting edge research will also be availablein this section, and designers will be able to showcase their own
innovative projectsin the online display case. New design and development tools will also be reviewed and linksto
other resources will be available.

Forums and Events will be the community message board. In the forums area, designers will be able to ask
questions and discuss the latest hot topics in the field of Instructional Technology. They will have the opportunity to
make contacts and build relationships with peers all over the world. The need to reinvent the wheel will be reduced
as designers share their strategies and solutions with one another. The events areawill provide a calendar of
activities not just for the IDEA community but for the field at large. Online chats and webcasts will be listed
alongside international conferences, callsfor papers and seminars.

The Tools section will contain descriptions, reviews, and forums of the latest software toolsin the industry,
allowing designersto learn about new software and other technol ogy tools that may improve their projects.
Designerswill also be able to share ways in which they have used or manipulated tools to solve their design
problems. Thisareawill be avery valuable resource as designers consider purchasing options, particularly aswe
move toward standardization.

There are three other sections of the site that are more focused on the basic principles of instructional design.
Thefirst isInstructional Systems Design. This section of the site isintended to provide best practice guidelines,
tools, examples and peer advice to support the Instructional Systems Design and Development Lifecycle. It follows
the ADEPT model of instructional design mentioned above, but the information is relevant to all design models.
Thisisan excellent resource for new Instructional Designers, particularly those without formal training in thefield.
The section titled Applied Theory and Research will provide centralized access to research and thinking relevant to
thefield in order for practitionersto be able to ground their practice in foundational principles. It is also intended to
act asafocal point for identifying applied examples, expanding and clarifying current research, identifying needed
research, and forming research collaborations. Thefinal section, Evaluation, strives to encourage designersto
implement evaluation practicesinto their projects by providing guidelines and tools.

Policies

All sections of the site are intended to be open to growth and change. We have aready received
suggestions for expansion and clarification and the site will continue to develop with the field. While the site will
receive support from Brigham Y oung University and the Association for Educational Communication and
Technology, much of the responsibility for contributing content and ideas for expansion will rest on the users. This
decision was made for two reasons. First, “If content is supplied solely by the site provider, even if it serves focused
interests, it loses its claim to community” (Figallo, 45). The site was intended to bring practitioners together to
solve common problems and share cutting edge information. If the developers were to provide all of the
information, designers would not feel a need to share their knowledge and expertise and the site would fail.

Secondly, the practitioners are the ones who really know the issues of concernin the field. They
experience the real-world implications of technological advancements and theory implementationevery day. They
know where thefield is and where it is headed. Who better, then, to decide the structure and content of asitethat is
meant to be useful to them? The site will allow two kinds of opportunities for practitioners to contribute to the site.

The first and most basic way for practitioners to contribute to the site will be to submit information. This
information can range anywhere from comments on the discussion board to suggestions for new content areasto
research and project demonstrations. All areas of the site will be open for users to contribute relevant content. “By
assigning responsihility to the practitioners themsel ves to generate and share the knowledge they need, communities
provide asocial forum that supportsthe living nature of knowledge” (Wenger, 12).
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For those willing to become more involved in the site, they will have the opportunity to take stewardship
over certain areas of interest. These “content stewards” will be responsible for running discussion boards,
organizing site content, soliciting informational contributions, and organizing events. Wenger, et a, stated that “ All
communities of practice depend on internal leadership, but healthy communities do not depend entirely on the
leadership of one person. Leadership isdistributed and is a characteristic of the whole community” (36). By
allowing the practitioners themsel ves to have leadership roles, we hope to encourage participation and the constant
evolution of the site to fit the needs of the designers.

By keeping the content current and relevant to the designers, the site will continue to be useful and the
community will grow. As stated by Figallo, “Content that doesn’t change with the times and the sophistication of
the audience will soon beignored. But content that is updated and improved to meet the changing needs and
increasing knowledge of the audience will remain a compelling attraction” (92).

Systems

Wenger said that, “What allows members to share knowledge is not the choice of a specific form of
communication (face-to-face as opposed to Web-based, for instance), but the existence of a shared practice—a
common set of situations, problems, and perspectives’ (25). While this assumptionis at the heart of the site’s
purpose, it isalso true that the proper tools can facilitate and encourage purposeful participation. The design teamis
currently researching the best tools to use in devel oping the actual site. The existing prototype demonstrates the
content structure and possible functionality of the site but is not yet operational in most of the core capabilities such
asdiscussion, search and data storage.

The choice of adiscussion tool has been one of the hardest to make as there are literally hundreds, if not
thousands, of products available, all with different feature sets and pricing scales. Theteam is also considering
building a new tool ala Slashdot that will have all of the required functionality. A moretime- and cost-effective
approach, however, seems to be to adapt an existing system for use within the Exchange Area. Core requirements of
the forum tool (many of which are reflected in the rest of the site) include self-registration, a content rating system,
distributable moderator features, and the ability to set preferences. The leading contender at the moment is
DiscusPro, but the team has not yet had the opportunity to test thistool and therefore has not made afinal decision
onitsuse.

One element that the developers feel is essential for the success of the community is an efficient search
mechanism so that practitioners can find the information they need quickly. A generous donation by WexTech has
provided the site with AnswerWorks, a cutting edge real-language search engine. All site content will be defined
working within the framework of AnswerWorks technology in order to maximize the tool’ s ability to automatically
generate content summaries and FAQs. Thistool will make all of the information on the site easily accessible for
practitioners.

Other system considerations include the type of server and database to use and whether or not tools for
synchronous communication (chat and webcasts) and tailored content suggestions based on interest profiles will be
added. All of these decisions will be made when the development team iscompl ete.

Conclusion

Designing the IDEA community has been an interesting and exciting challenge. Creating awebsite for any
professional group isadifficult task, but designing for designers has proved to be both rewarding and nerve-
wracking. The IDEA design team has attempted to follow both a sound instructional design model and an accepted
protocol for online community development. Issues such as typography, chunking, sequencing, and motivation have
also been considered in depth. While these issuesmay be common in website design, they assume greater
significance when the site audience specializesin them. The team has received both criticism and praisein all of
these areas, and we are encouraged to proceed in developing the site. Many of those who have had the opportunity
to review the site have expressed appreciation for inclusion in the review process and we hope that all practitioners
will embrace the opportunity to make this site useful and interesting. Furthermore, while we have received many
suggestions for improvement, the overall reaction to the community has been positive. Look for afully operational
version of the sitein late spring 2003.
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Constructing Learnersin 3D: An Investigation of Design Affordancesand
Constraints of Active Worlds Educational Universe

Michele D. Dickey
Miami University

Introduction

During the past decade, a proliferation of new and emerging technologies have been designed and adapted as
environments for distance learning. Among the more interesting contenders of adapted technologies are three-
dimensional (3D) virtual worlds. Three-dimensional virtual worlds can be roughly described as networked desktop
virtual reality. While there are avariety of applications, typically most provide three important features: theillusion
of 3D space, avatars that serve as visual representations of users, and an interactive chat environment for usersto
communicate with one another. Although most 3D virtual worlds have been designed primarily as social and gaming
environments, one 3D virtual world application, Active Worlds, has delved into the educational arena by creating
the 3D virtual universe, Active Worlds Educational Universe, devoted solely to education.

While 3D virtual worlds are arelatively new technology only recently being explored for use as distance
learning environments, studies of text -based or chat virtual communities have provided compelling views of how
technology influences the representation and social construction of usersin acomputer-mediated environment
(Bruckman, 1997; Riner 1996; Turkle, 1995). Liketext-based chat communities, 3D virtual worlds provide users
with asense of presence. Participants can engage in conversation, build, and interact within an environment. Unlike
text-based chat environments, virtual worlds afford users avisual representation of place, space, and self that
provides users with a sense of immersion and embodiment in the environment. While virtual worlds do provide a
sense of embodiment, it isimportant to note that this embodiment may be encoded with values and beliefs not
readily apparent to users. Research into race, ethnicity, culture, and gender in virtual communities argues that
virtual communities are embedded with values and hidden assumptions that promote the interests of some users,
while marginalizing other users (Bailey, 1996; Balsamo, 1994; Branwyn, 1994; Cherny, 1995; Dibbell, 1994;
Milthorp, 1996; Morningstar and Farmer, 1994; Stone, 1995; Todd 1996; Turkle 1995). While new technologies
offer more options for distance learning, it isimportant that researchers, educators, and practitioners be aware of
how an application may construct a user/learner through the values and hidden assumptions encoded within an
application (DeVaney, 1993).

Purpose of Study

The purpose of this study isto investigate how the design aff ordances and constraints of Active Worlds
Educational Universe impact the construction of learners and the culture of an educational three-dimensional virtual
world setting. Specifically thisinvestigation will examine affordances and constraints that impact: (a) presence; (b)
individual and collective representation; and (c) embodiment. The context of this study is Active Worlds
Educational Universe, athree-dimensional virtual world universe created and supported by the developers of Active
Worlds. The goal of thisstudy is to reveal how values and assumptions embedded in the design of an educational
application impact the presence, representation, and embodiment of learners.

Theoretical Framework

The underlying question that guides thisinvestigation is how do educational computer programs construct their
subjects? Ann DeVaney (1993) first posed this question in an article entitled, Reading Educational Computer
Programs. According to DeVaney, questions such as this are important for addressing often neglected culture-bound
issues of educational technology. In an eraof diversity and inclusion, it isimportant the educators be vigilant in
addressing ways in which educational technology predispose learners to certain actions which may valorize some
learners and depreciate others.
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M ethodology

The methodol ogical framework employed in thisinvestigation isaliberal adaptation of Affordance Theory.
Affordance Theory, as described by ecological psychologist, James Gibson (1977), expresses the relationship that
exists between ananimal (perceiver) and the environment (perceived). The relevance of liberally adapting
Affordance Theory for an analysis of a 3D virtual worlds setting isthat 3D virtual worlds are simulated
environments. The affordances and constraints of the application impact opportunities for how an environment may
be perceived.

Methods employed in this qualitative investigation include participatory observations (Adler and Adler, 1994),
informal interviews (Fontana and Frey, 1994) with |earners, developers, and educators of Active Worlds Educational
Universe, and interactions and observations with my students using Active Worlds Educational Universe.

Setting

The setting for thisinvestigation is Active Worlds Educational Universe. Active Worldsfirst premieredin
1995. The client-server application consists of the Active Worlds Universe with over 1000 individual worlds for
users to interact with other users worldwide. In 1999, the owners of Active Worlds created the Active Worlds
Educational Universe, a universe devoted solely to education initiatives. The Active Worlds Educational Universe
(AWEDU) affords user-extensible provisions and support for building new worlds and adding to existing worlds.
World owners are free to define and customize their world in whichever way they choose by selecting objects from
the AWEDU object library or by adding custom built objects.

The AWEDU browser interface is comprised of four main scalable windows which include a 3D
environment; a chat dialogue window; an integrated web browser; and a window for added navigational and
communicational functions (see Figure 1). The 3D environment is the primary setting for interaction. Learners
represented as avatars, move and interact with each other and the environment by either moving their mouse or by
using arrow keys on their keyboard. Directly beneath the 3D environment is the chat window. Communication is
limited to text messages which are display both above the speaker’ s avatar in the 3D environment and in the chat
window below.

Figure 1. The Active Worlds Educational Universe browser.
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Findings and Analysis. Presence/Attendance

Initially thisinvestigation examined how the learner was constructed by focusing on three categories:
presence, representation, and embodiment. Initially presence was determined by looking at the affordances and
constraints of hardware and software requirements, skills necessary to participate, and language accessibility.
However, as this study progressed, the categories that are emerging are not asfirst believed, but rather
representation and embodiment are all elements that construct the learners Presence. The category initialy labeled
as presence how seems more aptly described as attendance.
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Findings

There are various affordances and constraints that impact a learner’ s attendance in the world. Hardware
requirements include: Pentium 200mhz or equivalent, 64MB RAM, Microsoft Windows (95 XP), and DirectX 3.0.
Currently thereisno MAC version; however, Active Worlds Educational Universeis accessible on aMac running
Virtual PC. While there are few skills required to participate within the Active Worlds Educational Universe, basic
skills required would include the ability or access to someone who can download the application from awebsite and
install it.

Learners are constructed by language both in AWEDU and in the documentation. AWEDU is one of the
few 3D virtual worlds to support many languages. While English is most often observed in some of the more
commonly visited worlds, it is by no means the only language used. Depending upon the time of day and location,
English may not be observed being used at all. The AWEDU browser supports the following languages: Spanish,
Danish, English, Dutch, French, German, Finnish, Italian, Hungarian, Norwegian, Portuguese, and Swedish. Despite
language support, some of the browser features remain in English (Figure 2.). English is also the primary language
used for documentation. While there are provisions for multi-language support, clearly some knowledge of English
would be an advantage for learnersin this environment.

While the AWEDU browser officially only supports a select list of languages, it is not uncommon to find
many other languages being used in various worlds including both Japanese and Russian. Additionally, since many
languages use the same alphanumeric system asis used in English, many more languages are used than are
represented by the browser.

Figure 2.The Italian language version of the AWEDU browser.
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Analysis

Learner attendance is constructed by way of the hardware, software, downloading skills, and language.
Learners must have access to a Pentium computer and have Internet access. |n addition learners must possess the
skills to be able to download an application and load it on a machine. This means the learner must also have the
language skillsto read the instructions or have accessto atranslation.

Learners' construction isimpacted by language accessibility both in AWEDU and by access to
documentation. Although the AWEDU browser supports multiple languages, the languages supported reflect
primarily Western, European languages. Equally important to note isthat not all functions are translated. Learners
still to some extent must have English language skills or have accessto atranslation.

Findings and Analysis: Individual and Collective Representation

In AWEDU learner representation is constructed in various ways. Theidentity of the learner is essential
forrecognition, while avatars serve as the visual representation of learnersin the 3D environment. While these
twoelements comprise and impact the direct construction of the learner, the environment also plays a strong role by
illustrating world views displayed in the setting.
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Findings: |dentity

Inreal life, identity is often tied to some physical aspect of an individual. Appearance, facial features and voice
are among the means by which we distinguish one another. In the AWEDU environment, these physical cues are not
available. Learners are not recognized by voice, or by their appearance, but instead must rely on unique identities to
identify one another. Within the Active Worlds Educational Universe registered users may select a unique identity.
Thisidentity/name may not be used by any other leaner. This provision allows learners to recognize and contact
each other. A learner’ s unique name appears above his'her avatar the first time he/she uses the chat tool during a
session. If the learner wishes to remain anonymous or lurk, not “speaking” will insure anonymity.

With aunique identity, learners may have extended communication options such maintaining a contact list
which allows them to identify when another learner on their list is currently active. The may also send and receive
telegrams from |learners currently inhabiting other worlds. Although learners have the option of changing their
unique name, any name change will be reflected in other learner’ s contact lists.

Analysis: I dentity

A unique identity brings both privileges and accountability. It allows learners to establish both reliability and
consistency in both the personal and social arena. Learners can build, develop contact lists, send and receive
telegrams. Thisisimportant for establishing a degree of trust among learners. Along with the privileges of aunique
identity comes a degree of accountability. Within a system where learners adopt alias identities a unique identity
prevents learners from impersonating one another. In turn, this affords learners with some degree of self-governance
among learners. The accountability established by a unique identity can also impose inverse limits on well meaning
learners. Once alearner establishes a unique identity and other learners may add him/her to their contact list, any
subsequent changesin his/her adopted identity will be reflected on the other learners’ contact list. Initialy this may
not seem to impose limitations on how the learners represents themsel ves; however, in an environment where
learners are free to re-construct themselves or develop alternate personae this can prove constrictive.

Findings: Avatars

The creators of AWEDU define "avatar" as "the visual representation of people who currently inhabit the
virtual environment. In an AWEDU world, avatars serve not only asthe visual representation of alearner, but also
asthe camerainto a 3D environment.

AWEDU provides a stable of avatars that world owners may select and make available to learners visiting a
world setting. Learners are limited to selecting from avatars provided by world owners. Because of the limited
range of avatars, many learners may use the same avatar within an environment. Consequently, learners must rely
upon the unique identify to identify other learners.

With few exceptionsthe AWEDU avatars represent young, fit, Western, Caucasians. There are more male
avatars than female, and it isinteresting to note that there is a greater range of body types, sizes, ages, and styles of
mal e avatars than female. Within the selection of female avatars, thereislittle variety in size, weight, age, ethnicity,
and race. Most of the female avatars represent young shapely women with either snugly fitting clothing or short
dresses and high heels. There are also no avatars representing differently-abled persons. There are, however, afew
aternativesfor learners not wanting to be represented as humans or as agender typically in the form of abird or
alien-type caricature.

AWEDU allows world ownersto create and import custom-made avatars; however, creating an AWEDU avatar
is no small feat, nor one easily accessible to many learners. Creating an AWEDU avatar requires a basic knowledge
of 3D concepts. It also requiresthat alearner be fairly proficient with creating Renderware (RWX) objectsor in
using 3D modeling software such as Caligari’s Truespace.

Analysis: Avatars

For most learners thereis little opportunity for creating custom avatars. With the exception of world owners,
learners are confined to using one of the prefabricated avatars provided by an individual world. For visual
representation, learners must rely on avatars that may not reflect their personal values, culture, ethnicity, or physical
bodies. The avatars are primarily idealized representations of young adults that clearly reflect Western body-image
values.

Findings: Environment

Initially it may seem incongruent to include environment as a component in learner representation.
However, in AWEDU while various factors may limit or prevent learners from creating and using custommade
avatars, many worlds provide opportunities for building within worlds. AWEDU is a user-extensible system which
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allowslearnersto add to and build within aworld setting. Depending upon provisions determined by the owner of a
world, learners can claim property by placing ground covering on a section and build. Once a piece of land is staked
or covered by alearner, no other user may build on that land, or above and below it. To build or add to property
claim, alearner merely chooses from a selection of pre-fabricated objects that existsin the object library and places
the object in the desired location. The objectsin the library range from avariety of building materials such aswalls,
doors, and windows to specific items such as televisions, glasses, and cars. There are also afull range of objects
such as flowers, trees, grass, and bushes that allow users to create an outdoor setting as well.

Analysis. Environment

Throughout most of the worldsin the AWEDU, are elaborate buildings and roadways constructed by
learners and developers. These environments sometimes reflect places that exist in the physical world, and
sometimes border on fantastic. One question worth asking iswhy isthere aneed for buildings and roads? Inlife,
buildings serve many purposes, but primarily they offer us shelter from the environment. In avirtual world setting,
there is no impact from the environment. It doesn’t rain, snow, and the temperature has no impact upon our avatars.
Thereisno real sun and the ambient lighting never changes. Why have buildings? Why have ground or gravity?
The stock objects reflect and anticipate how devel opers perceive AWEDU will be used. While the provision of stock
objects affords an assessable means of building in aworld, it also constrains how one might envisionaworld (Heim,
1998).

The objects provided by AWEDU also reflect values of how nature isto be regarded. While there are a plethora
of tress, flowers, bushes and grass to select, it isimportant to note that there are no weeds, the grassiswell groomed,
and the trees never shed leaves or require attendance. Nature is contained and controlled. Natureis modeled ona
culture in which is mechanized and submissive (Merchant, 1980). The values perpetuated clearly reflect Western
values of nature and the environment with no mutual impact on either the environment from the avatars or upon the
avatars from the environment. In AWEDU, nature is contained and subservient, and learners are both in control and
impervious from impact. Both the types of objects for constructing structures and the objects available for
constructing nature reflect also reflect Western values.

Findings and Analysis:. Embodiment

It may seem somewhat incongruent to speak of embodiment in a computer-mediated environment such as
AWEDU. Although there are avatars serving as representatives of learners, nothing really impacts the avatar. It
doesn’t get hurt, feel hungry, or becometired. Avatarsdo not feel gravity or in anyway impact the environment.
Despite that lack of kinesthetic cues, surprisingly research reveals that usersin 3D virtual world settings often adopt
and maintain proximity customs from in real-world interactions (Jeffery & Mark, 1998). Embodiment in AWEDU is
constructed by way of animated avatar gestures, actions, and emotions; learner point-of-view and navigation; and
kinesthetics and the environment.

Findings: Gestures/Emotions/Actions

Inan AWEDU world, avatars are rarely idle. Unless the learner specifically alters the performance settings,
all avatarsinhabiting aworld will cycle through a series of gestures. The gestures are not controlled by learners, but
instead are pre-programmed animations which consist of such movements as the folding and unfolding of arms,
looking from side to side, looking at awristwatch (which may not be present), shifting weight, tapping afoot, and
patting hair. Some facial gesturesinclude blinking and winking. Learner have no direct control over these gestures,
but are limited in whether or not to display them on their own systems.

Learners are only able to command afew emotions and actions of their avatar. The emotion commands
might include such emotions as happy (the users avatar jumps up and down), and angry (pointing and shaking hand).
Actions that can be controlled by the user include: wave, jump, and fight. These actions are not reflected from the
learner’s perspective.

Findings: Avatar Point-of-View, Navigation, and Kinesthetics

In AWEDU, the avatar serves two distinct purposes: it serves asavisual representation of the learner and it
serves as the camera by which the learner views the 3D environment or scene. Learners have the option of selecting
between first person perspective or an orthographic or third person perspective. The orthographic view allows users
to see themselves (or more correctly, their visual representations) in 3D. This feature is helpful for choosing an
avatar and building within the world. In order for the learners to move through simulated 3D space; it is hecessary
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for the avatar or camerato move. Avatar navigation is limited to moving forward and backward and side to side.
Learners may additionally look up and down as well as fly and descend.

There are few affordances that provide for much kinesthetic cues and experiences. Learners’ cannot control
avatar limbs, and other than navigational movement, very little is reflected from either first-person or third-person
perspective. While avatars do not register impact with each other, depending upon specifications designated by a
world owner, avatars may register impact upon encountering an object.

Analysis: Embodiment

Learner embodiment is constructed through gestures, emotions and actions, navigation and viewing
perspective. From the perspective of cultural kinesthetic or non-verbal behavior it is interesting to examine the
implication of some of the gestures that animate learner avatars. In most North American cultures when engaging in
aconversation, looking at one’ s watch, or looking from side to side might indicate boredom or impatience.
Additionally, to wink at someone may imply arange of different meanings within the context of a conversation.
Although learners have no direct control over gestures, the non-verbal behavior conveyed through gestures may be
in direct conflict to what is being communicated through the textbox.

Learners have limited control over actions and emotions. They have the option of displaying an action or
emotion; however they have no control over how the action or emotion is displayed. None of the animations are
reflected from afirst-person perspective but can only be viewed from third-person perspective.

There are few affordances for embodiment in the AWEDU environment. For the most part, learners are
prevented from displaying much non-verbal communication but must rely on text to convey emotions. Thisreliance
on text might lead one to assume that the user is limited to text in constructing a sense of embodiment. Embodiment
to some degreein AWEDU isrelegated to the realm of navigation and proximity. The ability to see other learners
and to move around may be sufficient to construct at least alimited sense of embodiment for learners. However,
depending upon the purpose for which AWEDU is being used, it may be important to question how the limits of
embodiment imposed on the user might limit the types of experiential knowledge that may be gleaned from these
environments.

Discussion and Conclusion
One of the considerations that should be addressed by using AWEDU as alearning environment is whose

world view is being promoted in this environment? AWEDU is embedded with cultural information and values.
Choices made by the devel opers reflect and perpetuate ontological and epistemological views of the devel opers and
inturn, learnersin this environment are constructed by cultural values that may not reflect their own world views.
Research into race, ethnicity, culture, and gender in virtual communities argues that virtual communities are
embedded with values and hidden assumptions that promote the interests of some users, while marginalizing other
users (Bailey, 1996; Balsamo, 1994; Branwyn, 1994; Cherny, 1995; Milthorp, 1996; Stone, 1995; Todd 1996;
Turkle 1995) and AWEDU is no exception. To enter this virtual environment requires one to move into Cartesian
space; to temporarily accept the notion of amind/body split (Pryor and Scott, 1993). Thistemporary acquiescence
isaproduct of Western cultural values and is not shared by all cultures (Todd, 1996). The paradox of the move into
Cartesian space isthat body hidden or obscured is both liberated and repressed (Stone, 1995). Learners are both
emancipated from physical-bound representation, yet a new construction of self isfiltered through technology.

AWEDU isaproduct of a Western ontology which is reflected in both how the learner and the environment are
constructed. The affordances and constraints of the application reveal Western val ues both in how the learner and
nature/environment are represented and by the lack of impact either have upon the other. The purpose of this
investigation is not to discount the potential AWEDU might offer as alearning environment, but rather to apply a
critical-cultural lensin which to view how this application might impact potential learners. Inan erain which
inclusion and diversity i mbricate education, it isimportant we challenge educational developers to rethink the
impact their designs have upon the relationship between learners and technology. Despite the constraints AWEDU
imposes on learners one way in way in which this technology may prove most educational isthat it arevealing
mirror that reflects both values and assumptions about our culture and al it entails.
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Learning in Complex Domains
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Abstract

We have been successful in prescribing effective instructional strategies for learning in well-defined
domains. Yet, we do not know how to design effective instruction for complex domains. Scientific attitude with
regard to the design of environments to support learning in complex domains requires measures of learning
outcomesin a variety of settingsin order to determine what type of instruction work best, when, and why. This
paper presents the results of a preliminary study about assessing progress of learning in complex domains. The
assessment methodology is based on the use of causal influence diagrams. The domain of application of the
methodology is instructional design. The paper concludes with a discussion of implications for instructional design
research.

Introduction

An important, yet little understood question remains as how to facilitate learning and promote expertisein
complex domains. Our knowledge about the facilitation of learning has significantly increased in the past two
decades. Now, we know quite well how to facilitate learning in well -defined domains. However, as the learning
goals and situationsincrease in complexity, our existing knowledge about the facilitation of learning becomes
insufficient. Part of the problem is that we do not yet understand how people develop expertise in such domains
(Dreyfus & Dreyfus, 1986; Ericson & Smith, 1991).

A number of researchersincreasingly argue for the need to address issues pertaining to learning in and
about complex domains (Spector & Anderson, 2000; Sterman, 1994). Thisis an important issue because complex
systems exist in abundance in our daily lives. Economy, environmental problems, the spread of epidemics, resource
alocation in large project environments, instructional design, and training are all examples of complex domains.
Furthermore, the tasks humans face in their daily lives are becoming more and more complex due to the
advancement of the technologiesinvolved. Machines are already carrying the routine, procedural tasks, which can
be automated. Therefore, with the advancement of technology, humans are now left with the more complex tasks.

Spector et al. (2001) argue that complex domains present the most significant challenges for the future
well-being of our species on this planet. Thisiswell supported by Dérner (1996) who states the learning problem
most clearly in “The Logic of Failure’. He analyzes several disasters that involved poor human decision-making in
complex domains, including the Chernobyl nuclear reactor incident in Russia. His conclusion of that analysisis that
those involved were highly educated, well trained, and strongly motivated to do the right thing, yet, they failed. This
and other examplesin the book clearly demonstrate the need to devel op effective strategiesto facilitate learning and
promoting expertise in complex domains.

Why isit difficult to make good decisionsin and about complex domains? Complex domains can be
depicted as a collection of many interrelated components or variables. The relationships between these interrel ated
components are mostly non-linear and fuzzy. Furthermore, these relationships may change over time and may cause
delayed effects and uncertainties due to dependency on human perceptions about some aspects of the system
(Christensen, Spector, Sioutine, & McCormack, 2000; Sterman, 1988, 1994) . Therefore, it is difficult to understand
and deal with complex systems (Dorner, 1996; Seel, Al-Diban, & Blumschein, 2000). On the other hand, simple
domains do not possess that kind of dynamic relationships. Rather, a simple domain can be characterized by a
predominantly linear relationship among its components or variables. Therefore, it is much easier to comprehend
how a simple system works.

Advances in educational technology have led to interest in providing meaningful support for learning about
complex domains (Alessi, 2000; Spector & Davidsen, 1997; Sterman, 1994). From aresearch perspective, these
domains present the most significant challenges, both for determining factors, which contribute to learning and for
designing effective learning environments. There are a number of researchers who believe that we can do better by
building on graduated complexity (see Spector & Anderson, 2000). However, there are no well-established methods
to assess |earning outcomesin complex domains. As aconsequence, it isdifficult to argue that one approach is more
effective than another in supporting learning in and about complex learning. Scientific attitude with regard to the
design of environments to support learning in complex domains requires measures of |earning outcomesin avariety
of settingsin order to determine what type of instruction work best, when, and why.
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The purpose of this paper isto discuss the results of apreliminary study about assessment of learning in
complex domains. The goal of this research effort was to investigate the potential of causal influence diagrams for
assessing progress of learning in complex domains. The domain of investigation was instructional design. This study
was based on four main assumptions: (1) learning can be characterized in part as the acquisition of expertise; (2)
those considered expert in a complex domain tend to produce similar causal influence diagrams for problem
situations in that domain; (3) those new to a complex domain tend to produce varied causal influence diagrams for
such problems that are noticeably different from those of experts; and (4) different pedagogical methods will be
more or less effective in producing desired learning outcomes. The value of this study liesin its potential to
demonstrate whether expert instructional designers create recognizably similar causal representations of common
problem scenarios. If this can be established then these representations can provide a benchmark for learner progress
by comparing how learner representations change through instruction to resemble or fail to resemble expert patterns.
Asaresult we can test the effectiveness of different instructional approachesin facilitating learning, and thus, we
can contribute to understanding the development and promotion of expertisein complex domains.

Method

Participants

Six expert instructional designers participated in this study. All of them held graduate degrees (5 with Ph.D.
and 1 with master’s) in instructional design or arelated field. They were employed in academia or in business. Mean
age of the participants was 55.5 years. All of the participantshad experiences in practicing instructional design and
development; teaching 1D and related courses; and conducting research in the field of instructional design and
technology. The average for full-time experience in practicing instructional design and development was 19.83 years
(min. 10 yrs; max. 34 yrs.); for teaching ID related courses, it was 5.33 years (min. 0 yr; max. 15 yrs); and for field
research, it was 5.75 years (min. 1 yr; max. 18 yrs). Table 1 presents frequency counts of instructional design
activities participants regularly performed in their current job.

Table 1. Frequency distribution of instructional design activities participants regularly performed

ID Activity Freguency (N=6) Percent
Conduct needs assessment 3 0.50
Determine solution alternatives and 6 1.00
approaches

Propose solutions 4 0.67
Write learning objectives 4 0.67
Conduct task analysis 2 0.33
Identify types of learning outcomes 3 0.50
Assess learner’ s entry-level skills 3 0.50
Assess learner characteristics 5 0.83
Develop test items 3 0.50
Select instructional strategies 6 1.00
Select media formats 5 0.83
Conduct formative evaluations 4 0.67
Conduct summative evaluations 3 0.50
Manage instructional/training projects 4 0.67

Materials
Materials consisted of three parts: (i) A background survey; (ii) A worked out exampleincluding a sample
problem scenario and a sample solution for that scenario; (iii) Problem scenario to be worked out by participants.
The problem scenario (see Figure 1) was constructed in such away that it resembled an authentic
instructional design problem. It included design and development of instructional materials on the topic of
integrating technology into middle school science teaching to be delivered viathe Internet to rural teachers all across
the USA within established project specifications.
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Procedure

The study was conducted in two consecutive sessions. The first session was an informational session.
Biographical information of participants was collected via background survey. Then, abrief description of the
second session was presented.

During the second session, the participants were provided with an example explaining the task they were
about to undertake. Then, they were given the problem scenario and were asked to: (i) take some time to
individually reflect on the problem scenario and provide their assumptions and contextual remarks; (ii) create a
representation of the given problem scenario identifying the key factors (such as entities, rates, or processes) and the
relationships between the key factors; (iii) annotate each node (factor) and each link (relationship) in their
representation by further elaborating on the details; (iv) provide recommendations for the solution of the given
problem scenario based on their analysis asreflected in their representations.

Protocol analysis was used to analyze participants annotated representations of the given ID problem
scenario, their assumptions and their recommendations for solution. Three main sources of information were used
for the devel opment of the coding scheme: (i) instructional design elements, which emerged from the initial
qualitative analysis of participant data; (ii) established elements and activitiesin instructional design models(for a
review of instructional design models, see Gustafson & Branch, 1997); and, (iii) general methods and guidelines
suggested by Ericsson & Simon (1984) to develop a coding scheme for protocol analysis. Through frequency
counts, the researcher sought for arecognizably similar pattern between the expert representations.

Y ou are the manager of agroup of instructional developers and educational technologists at a small
private enterprise named Learning Designs for Fun and Profit, Ltd. located in the mid-western United
States. Y our team isworking on aproject called “ Six Simple Steps’ that involves the development of
aset of six short learning modules on the topic of integrating technology into middle school science
teaching to be delivered viathe Internet to rural teachers all acrossthe USA. The project team
includes a manager (you), an instructional designer, a media and graphics specialist, aweb specialist,
asubject matter specialist, and a consulting middle school science teacher. The project is currently at
the end of the eighth month of atwelve-month effort. There is abonus of 10% for on-time completior
according to established requirements. There is no provision for cost overruns other than
renegotiating the contract, which is with alarge book publisher.

The completed set of modules is supposed to be ready for a one-week field test at selected schoolsin
six states in two weeks time. Four of the six modules have been completed and have been tested
informally within your enterprise. Those four are believed to be ready for the field test. Work has not
yet begun on the remaining two modules: (a) Supporting Web-based Collaborative Experiments in
Earth Science, and, (b) Conducting Webguests for Science Education. The framework and approach
used in the previous four modules are somewhat adaptable and suitable for the remaining two
modules. Based on the time and expertise used to develop the first four modules, it appears very
unlikely that the team can complete the remaining two modulesand conduct an internal test within
two weeks. In order to resolve this situation, your task isto first determine what factors are relevant
to successful completion of the effort. Based on that analysis, you will make a recommendation to the
President of the company with regard to resource allocation to support the completion of the effort.

Figure 1. Instructional design problem scenario.

Results

The analysis of the protocols has consisted of two steps, namely: the examination of participant protocolsin
search of overall patterns and the coding of eventsrelated to those patterns.

The qualitative analysis was guided by the generation of initial research hypothesis to further elaborate on
the similarities between the expert responses to the given instructional design problem. These questions evolved
through the initial analysis of the protocols. The questions addressed how expert instructional designers approached
complex design problem solving task and whether it was possible to graphically represent the common elementsin
their approach.

Table 2 presents the frequency distribution of resulting coding categories. From the ID process perspective,
it was evident that expert instructional designers viewed the instructional design processin its entirety, including all
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of the design elements (i.e., instructional analysis, design, development, evaluation, and feedback) that are addressed
inageneric ID model.

A nunmber of common themes emerged from the expert protocols. These confirmed the findings of the
previous studies(Goel & Piralli, 1989; Perez et al., 1995; Rowland, 1992) on the characteristics of instructional
design experts. Expertstried to get a holistic picture of the problem situation, viewed the problem in its entirety, and
then they focused on one component of the problem, generated an initial design and evaluated it. Based on the
results of evaluation, they accepted, rejected, or modified it. The expert designers then extended the particular
solution to other areas of the “whole design” and evaluated it. From the responses of the participants, it was evident
in this study that expert instructional designers viewed the instructional design processinits entirety, including all of
the design elements (i.e., instructional analysis, design, development, evaluation, and feedback) that are addressed in
ageneric ID model.

Table 2. Coding categories and their freguency counts

Coding Categories Frequency Per cent
(N=6)

1. Instructional analysis (includes determining goals and objective; 2 0.33

task analysis; target group analysis; etc.)

2. Design (includes sequencing, determining modules, duration of 6 1.00

instruction, construction of design templates, test items, etc.)

3. Develop module (includes instructional materials and media) 6 1.00

4. Pilot testing (includes formative evaluation of instructional 5 1.00

materials developed, analysis of the pilot test results, and feeding
the results of pilot test to improve design template)

5. Client (includes requirements, constraints, flexibility, budget, 3 0.50
deadlines, satisfaction, etc.)

6. President requirements (includes requirements, constraints, 3 0.50
commitments, and flexibility)

7. Project budget (estimated budget vs. actual costs) 4 0.67
8. Personnel- requirements, expertise, availability (design & 5 0.83
development team, SME, pilot test group, etc.)

9. Delivery schedule (estimated vs. actual) 5 0.83
10. Overall design & development time (estimated vs. actual) 5 0.83
11. Outsourcing 2 0.33
12. Team expertise 3 0.50
13. Quality of materials developed 3 0.50

Expert Causal | nfluence Diagram

Guided by the research question, a second level of analysisaimed at constructing a causal influence
diagram (CID) based on the similarities of the expert representations. This stage involved both the analysis of the
nodes (factors) and the rel ationship between these nodes (links) across expert representations. Annotations of nodes
and links were used to clarify the meaning attached to these elements by the experts.

Causal influence diagram is a commonly used mapping technique by system dynamics community to
represent the casual relationships between the system components(Ford & Sterman, 1998; Vennix, Anderson,
Richardson, & Rohrbaugh, 1994; Vennix & Gubbels, 1994). It can be viewed as a kind of concept mapping
technique tailored especially for dynamic and complex domains. It visually represents the dynamic influences and
interrel ationships that exist among a collection of variables. A causal influence diagram consists of a collection of
nodes (key factors) and links. The nodes maybe entities that can be counted, such as products or people, or they
might be rates or processes that represent how things are changing. An annotated causal diagram has a description
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associated with each node to indicate the specific nature of that factor. The links connecting nodes are directional to
show how one conceives of the causal relationship among the factors (e.g., arate of change in weight might have a
causal influence on blood pressure- the arrow in this case would point from rate-of-weight-change to rate-of-blood
pressure-change). The links are also annotated as either + (SAME) or — (OPPOSITE) to indicate whether a change
in the causal factor tends to create a change in the same or opposite direction in the affected factor.

Dresign &
development of
modules

Pilot testing of
modules

President
requirements

Delivery of
modules

Client
requiremants

Figure 2. Casual influence diagram developed from the similar patternsin expert responses

Figure 2 presents the causal influence diagram devel oped based on the similar patterns between
representations of expert instructional designers. In away, this diagram represents the underlying model that expert
instructional designers utilize while they are dealing with similar instructional design problems.

According to this expert causal influence diagram (Figure 2), expert’s mental model of the key factors and
relationships of these key factorsin the given problem case can be described as follows: Client’s requirements,
determines the project size, scope, budget, and timelines. Increased client requirements mean increased pressure on
the personnel to meet client requirements. Initial project specifications state the number of personnel that can be
hired for the project. Asthe size of the project increases, so does the required number of personnel. If more
personnel are hired then it will be possible to more quickly design and devel op the materials. Therefore, one of the
recommendations from experts wasto try to re-negotiate with the client & the president of the design company to
hire additional staff or to outsource some of the design work.

More modules mean more pilot testing. Pilot testing insures the quality of the materials produced, but it
also slows down the delivery of the materials. However, pilot testing also contributes to the team expertise. The
more pilot testing is conducted, the more knowledge and experience they will have about what works, what doesn’t
work, and how to design the materials better and quicker. If team expertise increases, the need for more personnel
decreases because existing personnel will work faster and better. More materials delivered means more client
satisfaction. Another way to increase client satisfaction isto increase the quality of materials delivered. Asclient
satisfaction increases there will be more orders for the instructional design company. In turn, pressure of the
president on the personnel will decrease.

Expert Recommendationsfor Solution

Asfar asthe recommendations for solution are concerned, anumber of common themes emerged from the
expert protocols. First, experts wanted to examine the whole production process, including resources (personnel,
budget estimates, etc.), task division, and production schedul e to determine causes of the problem. The second
common expert reaction was to analyze the status of remaining resources and other production variables. Based on
these two sources of input, experts typically focused on the main piece of the problem (according to their individual
judgments), recommended a solution, and extended their solutions to include other pieces of the overall problem.
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Based on their earlier experiences, some experts provided a number of rule-of-thumbs (heuristics) that
could be applied to the given problem scenario. After the early analysis of the problem, two main approaches were
observed. Some of the experts wanted to report this to president and to the client for a possible renegotiation before
revising the project management plan. Others did not consider this as an alternative. They preferred to revise the
overall project management piece to ensure on time delivery. In order to push the production forward, anumber of
alternatives were proposed. The most common ones included construction of design templates based on the pilot
testing data of earlier modules, reusability of previously developed materials, and outsourcing.

Team expertise also emerged as an imp ortant factor in the development process. Experts argued that after
the development and pilot testing of the first four modules, the ID team would have the expertise to more quickly
finish the remaining modules. The feedback from the pilot testing from the first four modules could be used to
improve the design template. By thisway, it would be possible to use this template to devel op the rest of the
modules. If timeis of concern, experts suggested not to pilot test the remaining modules. They agreed on that it
would be a compromise the quality of the materials, however, they argued that since previous materials were pilot
tested and the design template was improved based on the results of the pilot testing it would not be abig
compromise as far as the quality was concerned.

Discussion

The goal of instruction isthe facilitation of learning (Gagné & Merrill, 1990; Scandura, 1995; Spector &
Anderson, 2000; Tennyson & Morrison, 2000). Now, we are fairly successful in facilitating learning in well-
structured, relatively simple domains. However, majority of real-life situations are not well-structured. Humans
often face complex, ill-structured problem solving situations while performing. Unfortunately, an important yet little
understood question remains as how to facilitate learning and promote expertise in such complex, ill -structured
domains (Spector & Anderson, 2000; Sterman, 1994)

Spector et al. (in press) propose an investigative design framework for facilitating learning in complex
domains. It includes specific instructional methods that can be manipulated in controlled studies to determine which
method works best in facilitating learning in complex domains.

An assessment methodol ogy based on causal influence diagramsis at the heart of this design framework. Causal
influence diagrams are commonly used in the field of system dynamicsto model acomplex, dynamic systemin a
way that helpsto understand and analyzes their underlying mechanisms and structures (Laukkanen, 1998). Causal
influence diagrams have been investigated (Christensen et al., 2000; Spector & Davidsen, 1997a, 1997b) as an
assessment tool in avariety of domains. These studies aimed at determining whether or not expert patterns of
thinking about given problem scenariosin complex domains existed; whether novice patterns were recognizably
different; and whether or not improvements in learning after instruction could be assessed using this methodol ogy
(Christensen et al., 2000) . The basic answers to these questions were positive (Spector et al., in press).

This study could be considered as a preliminary attempt to validate the results of previous studiesin the
complex domain of instructional design. However, there are afew differences between the proceduresinvolved in
this study and in the previous studies. First of all, in this study, expert instructional designerswere not directly asked
to create a causal influence diagram representing the given problem scenario. This was done to avoid any possible
confusion that could have aroused from lack of background knowledge with that specific mapping technique (in
previous studies parti ci pants had been provided with brief a introductory workshop on system dynamics-including
CID- or they already possessed the related background). Instead of directly being asked to create a CID, the
participantsin this study were asked to create arepresentation of the given problem scenario, which includes the
key factors (entities, processes, or rates) in the problem and the relationships between these key factors (links). They
were also instructed to annotate each node (factor) and link (relationship) in their representationsin order to prevent
any misinterpretation during analysis and to have aricher set of datawith respect to their representations.
Furthermore, participants were provided with an example problem scenario, an example solution for that scenario,
and an explanation. The example solution included a very simplified version of a causal influence diagram but it was
called a representation.

Secondly, in this study the participants were asked to provide their assumptions and contextual remarks
before creating their representations. This allowed the researcher to better understand how these expertsinterpreted
the problem scenario as well as their approach to solving a complex instructional design problem. The data provided
from this section proved to be very helpful during analysis. It did not only include assumptions and contextual
remarks but also someinitial reactions to the problem scenario, a number of heuristics, rules-of-thumbs, related
previous experiences aswell. It was evident that this additional part helped participants to reflect on the problem
scenario based on their previous experiences before actually proceeding with the representation.
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Thethird difference between this and previous studies was the recommendation section. After participants
created and annotated their representations, they were asked to provide their recommendations for the given problem
scenario, based on their representations. This data gathered from this section was helpful in understanding what
expertswould do in similar problem situations. The contribution of the data gathered from this section was also
indispensable to further understand how experts approach problem solve in the domain of instructional design.
Thisfinal remark concerns the expert representations gathered between this and the previous similar studies(i.e,
Christensen et al., 2000; Spector & Davidsen, 1997a, 1997b). In our study, experts were highly creative as far asthe
way they created their representations were concerned. Since they were not directly instructed to create causal
influence diagrams, their representations looked somewhat different than what a CID would look like.

Some experts came up with very rich, detailed but visually somewhat different-looking representations. A
close examination on the characteristics of these experts showed that as the years of experience increased, generally,
the level of detail and the creativity put into the representation also increased. Thisis not surprising given the
previous research on expertise (Chi et a., 1988). But there were afew outliersto thisrule. For instance, one of the
experts who had 20 years of experience in instructional design provided much more comprehensive, very detailed
representation than the one with 34 years of active, hands-on experience. With the help of the background survey, it
was possible to provide an explanation for such situations. The expert who had 20 years of experience stated that he
regularly managed instructional/training design projects in his current job besides designing and developing
instructional materials. On the other hand, the expert with 34 years of experience only actively performed tasks
related to the design and development of instructional materials. Since, the problem scenario included managing
instructional design resourcesthis difference in the type of experiences seemed reasonable to explain for the rather
less experienced designers creating a more comprehensive representation than the more experienced one. In other
words, since experts draw from their previous experiences, the type of design tasksthey are regularly involved
becomes another very important factor in how they approach particular design problems.

Despite the differences between the procedures of this and previous similar studies, experts' representations
in this study exhibited recognizably similar patterns. Furthermore, from these similar patternsit was possible to
create a causal influence diagram that represents a common expert view of the given problem scenario (see Figure 1,
p. 5). Given these promising results of this exploratory study, afollow-up study is planned with larger number of
experts and novices with the aim of validating the results of this study and related previous studiesin the domain of
instructional design. If it can be concluded that expert instructional designers create recognizably similar causal
representations of common problem scenarios and the representations devel oped by novices are significantly
different than those of experts, are rather chaotic, and are not comprehensive then expert representations can provide
a benchmark for learner progress by comparing how learner representations change through instruction to resemble
or fail to resemble expert patterns. As aresult we can test the effectiveness of different instructional approachesin
facilitating learning, and thus, we can contribute to understanding the devel opment of and facilitating the promotion
of expertise in complex domains.
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A Critical-Realist Responseto the Postmodern Agendain IT

Michael A. Evans, PhD Candidate
Indiana University, Bloomington

Abstract

Although an invigorating approach to I T theory and resear ch, the postmoder n agenda would benefit from
clearer articulation and further refinement of ontological, epistemol ogical, and methodol ogical positions.
Consequently, | reveal possible weaknessesin the position and, in the spirit of scholarly dialogue, counter with a
critical-realist perspective that presents a potentially more innovative and defensible approach to the discovery of
scientific knowledge. In the end, | concur with the postmoder nists that there areissues such as race, gender and
ethnicity that must be addressed in IT. My point of differenceisthat as a scientific venture, we must be more public
and transparent in our discourse for change to take place.

Introduction

For little over adecade a steady stream of work that promotes a postmodern posture has infiltrated
instructional technology (IT) theory and research (Bryson & De Castell, 1994; Conlon, 2000; Hlynka, 1991; Lawson
& Comber, 2000; Lien, Jeng, & Yin, 1998; Sherman, 2000; Solomon, 2001; Y eaman, Hlynka, Anderson, Damarin,
& Muffoletto, 1996). Although there certainly are thought-provoking contributions and benefits provided by this
provocative perspective, my senseisthat our postmodernist colleagues continue to struggle to clarify their views.
Accordingly, | request greater clarity along three stances: 1) the rejection of positivistic, rationalist science, 2) the
acceptance of a (radically) constructivistic epistemology, and 3) the reliance upon a singular method of inquiry. My
aimisto gently ‘push back’ so asto further scientific development in our field. Additionally, | offer my own view—
acritical-realist perspective—that may permit for further progress in the discourse. Before initiating this dialogue,
though, it is necessary to clarify what | mean by the postmodern agendain IT.

Extrapolating from Solomon’s (2000, p. 8) account postmoder nism can be conceptualized as an intellectual
movement, a condition, or a philosophy that claims certain values and assumptions (Bailey, 1999; Bryson & De
Castell, 1994; De Vaney, 1998;Y eaman, et a., 1996). As an intellectual movement, postmodernists have argued for,
in place of science and rationality, afocus on the deconstruction of metanarrativesto reveal inherent gender, class,
race, ethnic, and sexual inequalities exant in a given discipline or domain of inquiry (Bailey, 1999; De Vaney,
1998; Sherman, 2000). As a condition, postmodernism is areaction to the values of ‘ modernity’ including rational
science, uninterrupted progress, and deterministic technology. Two outcomes of this condition that directly impact
education are that students have become subjugated to rational science and learning has been commodified (Conlon,
2000; De Vaney, 1998; Sherman, 2000). Finally, postmodernism can be seen as a philosophy, the perspective that
informs our present discussion. As a philosophy, postmodernism promotes particular assumptions linked with the
movement and condition as follows: (&) pluralism: there is no dominant worldview and all should be allowed to
coexist, (b) eclecticism: ideas and methods should be applied in the manner of the bricoleur; (c) truth: arelativistic
stance that gives precedent to subjective experience; (d) knowledge: arejection of universal metanarrativesin favor
of constructivism; (e) language: the primary mediator between individuals and society; (f) complexity: rejection of
deterministic predictability in favor of chaos; and (g) self: a multi-dimensional entity in constant struggle with the
previous assumptions (Sherman, 2000, p.52; Solomon, 2000, p.12-15). As | will illustrate below, these assumptions
underlie the three prominent stances of the postmodern agendatoward theory and researchinIT.

Thus, my presentation runs as follows. First, | interpret and then critique three stances within the
postmodern agendaregarding rational science, a constructivistic epistemology, and deconstruction as a mode of
inquiry. Theresponses | forward are that the postmodern stance on science is outdated, the epistemol ogy
questionably defensible, and the inquiry insufficient. Keeping with my primary aim of promoting critical dialogue |
conclude by presenting what | interpret as a contributory refinement—a proposal for a critical-realist perspective on
IT theory and research.
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A Critique of Three Stances within the Postmodern Agenda

My intent in this section is to engage the advocates of postmodernism in what can be viewed as a
continuing critical, yet overall healthy, dialogue (cf., Reeves, 2000; Reigeluth, 1997; Schwen, 2001; Wilson, 1997).
Itisinthisspirit that | have enclosed perspectives and references that support the postmodern agenda (see Appendix
A).

The Rejection of Positivistic, Rationalist Science

From my interpretation, advocates of the postmodern agenda resonate most clearly with the critique of
conventional positivistic, rationalistic sciencein IT (De Vaney, 1998; Solomon, 2000; Wilson, 1997; Yeaman, et a.,
1996). This stance is supported, in part, by assumptions concerningtruth, knowledge, and complexity. The
postmodern objection is that conventional research and development in I'T, driven by its behavioral science roots,
has been concerned primarily with “the use of precision-based methods, measurement, replicability, predictability
and order” (Solomon, 2000, p. 5). This stance is understandable given that a primary source of the postmodernism
perspective is critical theory (Alvesson & Deetz, 1996; Solomon, 2000, 2002; Y eaman, et al. 1996). Briefly, critical
theory maintains that since science is an inherently social process, in which egos and ideol ogies frequently
overcome rational thought, it must be riddled with nontheoretical interests. For instance, in their critical examination
of the ‘technicist view’ of educational technologists, Bryson and De Castell (1994, p. 207-210) conclude that
existing social norms and relations of power between researchers and students were cloaked in adiscourse of value-
neutral technology, the discourseitself skewed by modernist visions of progress held by the researchers.
Consequently, postmodernists question whether rational science alone is sufficient to offer the best path to scientific
knowledge in IT (Solomon, 2000, 2002; Wilson, 1997; Yeaman et al., 1996).

My response to this stanceis that postmodernists have taken an extreme opposition on aview of rational
science that may itself be anachronistic. That is, the idea of science as a practice of uncovering some ultimate reality
in search of afinal truth is so outdated asto be a caricature (Willower, 2001). Moreover, despite what the
postmodernists may claim or imply, this critical position on scienceis historically far from unique. On the contrary,
philosophers of science and social scientists have debated thisissue from early in the last century (Bernstein, 1976;
Bhaskar, 1975; Court, 1999; Kuhn, 1962, Popper, 1962). As away to refresh the dialogue, then, what | offer below
is a more innovative mind-set. My contention isthat protocols derived from a critical-realist perspective may allow
us to address more adequately the tensions of domination and emancipation so oft-cited by postmodernists (Bryson
& De Castell, 1994; De Vaney, 1998; Sherman, 2000; Y eaman, 2000; Y eaman et al., 1996). The point here isnot
that the postmodernist agenda has abandoned rigorous empirical methods, e.g., ethnography, action research, and
narrative inquiry (although I will argue that they rarely fully employ these methods). Theissueisthat they have yet
to offer an alternative to the logic of scientific discovery, by which the use of methodsis governed (Corson, 1999;
Popper, 1962; Swann, 1999; Thornton, 2000). Thus, the clarity | am seeking here requires that postmodern
advocates better articul ate the alternative logic of discovery of knowledge they propose in place of science.

An Acceptance of a (Radically) Constructivistic Epistemology

Drawing from their assumptions on the importance of pluralism and language, and the notions of truth and
self, the intent of the postmodern agendaisto replace monolithic, grand narratives contrived by scientists with
multiple, alternative perspectives that are permitted to coexist (Bryson & De Castell, 1994; Lawson & Comber,
2000; Solomon, 2000, 2002; Y eaman, et al. 1996). This notion of the possibility of subjective interpretationis
clearly abyproduct of the relationship postmodernism has to postructuralism. From the poststructuralist viewpoint,
there is no authoritative, foundational truth that we can come to know. On the contrary, each individual constructs
his or her own knowledge of the world and thus any one construction should be permitted to coexist with any other
(Solomon, 2000, 2002; Y eaman, et a., 1996). From one instructional technologist’s perspective (Hay, 1994, p.23),
this situation has resulted in three crises in educational theory and practice. Thefirst crisisin representation
challenges the conventional, foundationalist view on truth. Asaresult, what we consider as knowledge and what we
convey to practitioners or teach our studentsis called into question. The second crisis, related to the first, deals with
authority. If knowledge and truth are questioned, on what basis can we justify our position as scientists and
practitioners? Finally, the third crisis callsinto question the status of the self. This notion of an extreme subjectivity,
where the individual is constructed from discourse, seriously undermines the educator’ s justification that she knows
more about the learner than the learner himself does.

In thisreformulation of knowledge and its scientific discovery, the postmodernists have committed two
critical errors. First, the insightful observation that science is not conducted by rational logic alone does not preclude
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that all knowledgeisrelative. Theissue hereisthat if the postmodern position on epistemology istaken to an
extreme, then no account can be made for intersubjective understanding among scientists. Although individuals can
(and do) uniquely construct knowledge, some consensus must be reached for scholarly exchange to take place on a
collective level. As Bailey (1999) has cogently stated in his response to the postmodern attack on science, “science
isapublic inter-subjective activity... and thus all science, however flawed itsindividual practitioners may be, is
ultimately accountable” (p. 35). Thus, the crisesin educational theory and practice might in some way be alleviated
if postmodernists contemplate that social norms, such as those imposed by professional communities of scientists
and teachers, enforce regulative accountability of knowledge and truth (Wenger, 1998, 2000). A second error has to
do with the postmodernists stumbling over their own attempts at breaking down myths and metanarratives. If, as
they claim, ‘everything is subjective’ then an argument cannot be made for the preference of one agenda over
another. If the postmodernists claim that there are other (or ‘better’) ways of coming to know truth, then subjectivity
has been defeated (Bailey, 1999; Dawson & Prus, 1993, 1995).

A Potential Over -reliance on a Singular Method of Inquiry

Deconstruction takes as one of its major tenets that “virtually any facet of cultural life can be interpreted as
atext and subsequently deconstructed.” (De Vaney, 1998, p. 76; Solomon, 2000, p. 11). This stance clearly draws
from assumptions regarding pluralism, truth, language, and self. Despite the postmodernist resistance to algorithms,
Y eaman, et al. (1996, p.260) have described deconstruction as a process for revealing inherent dualities that are
usually associated with traditional binaries, e.g., good/bad, global/local, nature/technology, normal/abnormal,
mal e/femal e, and oppressor/oppressed. In many instances, the methodology follows closely that of discourse
analysis (Gee, 1999) but with a particular predilection to reveal the inadequacies of ‘ modernity’. The essence of the
methodology is based on the belief that since science and knowledge are primarily mediated by language, and
foundations upon which to ground any one perspective no longer exist, endless interpretation is appropriate and
encouraged (Solomon, 2000, 2002; Y eaman, et a. 1996). As an example of this deconstructive interpretation, De
Vaney attemptsto illustrate how contemporary educational technologists, driven by modernist prerogatives, have
ignored gender, race, and class differences to construct a subject malleabl e to software and media that are to varying
degrees overtly materialistic, narcissistic, sexist, and hedonistic (1998, p.77).

Despite the relevant, penetrating insights gained from this alternative methodol ogy, it is not without
weaknesses. As Reed (2000, pp.525-527) has indicated, deconstruction suffers from at least five shortcomings: 1)
constructivism: as noted above, reality isliterally ‘talked and texted'; 2) nominalism: conceptualizations and
explanations are nothing more than ‘names’ or *fictions’; 3) determinism: ironically, human agency is downplayed
in favor determinate rules and practices; 4) localism: micro-level analyses ignore more permanent, hierarchical
institutionalized structures; and 5) reductionism: ideologies are stripped of their cultural and historical context. More
serious than the process of deconstruction, isthe incompleteness of the overall product. That is, once a
deconstruction has taken place postmodern advocates seldom, if ever, demonstrate the logical next move of action
for improvement or empowerment (although Bryson and De Castell (1994) provide an exception). Echoing these
sentiments, Reeves (2000, p.24) notes that although benefits can be gained by revealing biases in educational
innovations, postmodern research is potentially sterile when comes to the actual improvement of conditions for
teaching and learning. Thus, what | encourage the postmodern contingent to consider isthat what is needed is not
only deconstruction, but also construction, for example, in the style of action, development, or formative research
(Reeves, 2000; Reigeluth, 1997).

In summary, the argument | have constructed is that without a socially available object of study or protocol
for determining how to hold scientists accountable for their knowledge, the postmodern agenda may fail to bring the
laudabl e advancements or improvements they seek. My question to postmodernistsisthat if everything begins and
ends with interpretation, then how are we to perform our tasks as scientists, informing both colleagues and
practitioners of ever more sophisticated understandings and suggestions for innovation?

Advancing the Dialogue—A Critical-Realist Perspectiveon IT Theory and Resear ch

What | am not presenting here is a definitive argument, but merely atenable counter-position to the
postmodern agenda from which to take acritical stance toward theoretical and research practice in instructional 1T
(Schwen, 2001). As| hopetoillustrate, however, the critical-realist perspective on the nature of the subject of
inquiry and the means to come to know that subject are an improvement on postmodernist views.
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The Social Reality of Our Subject of Inquiry

The critical-realist perspective takes as the subject of inquiry not accepted causal social structures and
mechanisms (a sort of naive empiricism), but the presuppositions scientific practice has about these ‘ objective
things' (Corson, 1999). Accordingly, the objects of our study should be the theories and models we, as acommunity
of scholars, construct of social structures and mechanisms that influence learning and performance (cf., Engestrom,
1987; Wenger, 1998). Along the lines of Bhaskar (1975), the proposition offered here isthat it would contribute
greatly to scientific development in I T if we took these conceptualized social structures and mechanisms (such as
communities of practice or activity systems) asreal. Thus, scientific work should be occupied by hypothesizing the
existence of social structures and mechanisms, and then to detail their operation (Corson, 1999).

Although similarities may be found with postmodernism in this perspective, the fundamental differenceis
ontological. Whereas postmodernists would permit for the infinite regress of interpretation and subsequent
instability of reality, the criticalrealist would counter by offering that for open, public scientific practice subject to
refutation, it is more fruitful to assume that a socially constructed reality exists for scientific inquiry (Reed, 2000;
Tsoukas, 2000). Another way to say thisisthat postmodernist analytical and methodological work tendsto conflate
agency and structure, resulting in a‘flat’ ontology (Reed, 1997). Michael Reed has a nice quote that captures this
preference for flux and transformation: “ The world of the actor-network theorist, as that of the ethnomethodol ogi st
[both representative of the postmodern turn], seemsto consist almost totally of verbs and hardly any nouns; thereis
only process, and structure isregarded asits passing effect” (1997, p. 26). Consequently, what | am proposing is that
the critical-realist perspective provides a workable mind-set for scientistsin IT. Denying the tenability of this mind-
set could potentially undermine attempts to address the metanarratives hypothesized by the postmodernist scholar.
For conceptual and empirical evidence of how this mind-set might be brought into play, the reader isreferred to the
work of Cook and Yanow (1993), Engestrém (1987), Gherardi, Nicolini, and Odella (1998), Henricksson (2000),
Wenger (1998, 2000), and Y anow (2000). Each of these pieces posits social structures and mechanisms (e.g.,
‘organizations as cultures’, activity systems, communities of practice, situated curricula) that influence learning and
performance in collective settings. Grounding this argument more clearly in I T territory, it is clear that anotion of a
persistent reality gives us leverage to discuss issues of race, class, and gender that are now considered critical to
responsible development of knowledge and technology in our field (Voithofer & Foley, 2002).

A Critical Posture on Knowing: A Post-Popperian Per spective

From a post-Popperian perspective, the logic of the growth of scientific knowledge is based upon the
premise that there is an asymmetry between verification and falsification: “While no number of true singular
observation statements can verify or prove the truth of auniversal theory, one true singular observation statement
canrefuteit” (Swann, 1999, p. 22). The simple logic proposed by Popper (1962; Swann, 1999; Thornton, 2000) to
refute fal se claims can be represented as follows:

PS,? TT? EE? PS,

Inthisformula, PS, refersto afirst problem statement formulated by an unexpected encounter with
‘objective’ reality; TT refers to atentative theory proposed to explain that problem; EE refersto the process of error
elimination to refute any portion of the theory; PS denotes the reformulated understanding and thus growth of
knowledge. Thus, acritical posture emerges as the focus here is not on attempting to establish ‘ truth’, but on striving
vigorously to remove error from existing, yet admittedly tentative, knowledge.

Anintegral part of this process, then, isthe formulation of bold theories that subsequently have a high
probability of falsifiability (Swann, 1999; Thornton, 2000). Thisis accomplished by formulating prohibitive
hypotheses that contend to refute a universal statement derived from atheory by identifying limiting conditionsto
reveal errors. An example might be asfollows: “There does not exist a situation in which this set of learning
principles, X, when adopted in practice does not lead to greater performance with regard to certain objectives or
standards, Y, in comparison with an aternative, Z” (adapted from Swann, 1999, p. 28). Thus, instead of adhering to
amethod of attempting to verify the ‘truth’ of a particular theory (which isthe conventional hypothetico-deductive
approach and the view of rational science that postmodernists appear to distrust), the critical-realist stanceisto
search vigorously for instances were atheory has a high probability of being falsified. Examples of this approach
and its potential contribution to educational research can be found in the work of Corson (1999), Hillier (1999), and
Swann (1998).

Another way of labeling this positionisto say that it is“ post-positivist” (Philips & Burbules, 2000). As
postpositivists claim: “[We] ...are united in believing that human knowledge is not based on unchallengeable, rock-
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solid foundations—it isconjectural [emphasisin original]. We have grounds, or warrants, for asserting the beliefs,

or conjectures, that we hold as scientists, often very good grounds, but these grounds are not indubitable. Our
warrants for accepting these things can be withdrawn in the light of further investigation” (Philips & Burbules, 2000,
p. 26). This statement contains (explicitly and implicitly) three critical points that summarize the commitments of a
postpositive position. Thefirst is that knowledge isnonfoundational . What this means is that the postpositivist does
not accept the tenets of empiricism or rationalism that claim that knowledge is founded upon either experience or
rationality. That is, neither experience nor rationality can be taken as the foundation upon which knowledge can be
secured. The second commitment istoward a view of knowledge asconjectural . This commitment has been
explained in the above paragraphs. The third (and what | deem most critical) commitment is toward seeking
warrants for stated assertions. The distinction being made here is that the evidence collected to support any claims
cannot be based on authoritative foundations nor can it be said to be “truth”. Similar to the burden of detectives and
lawyers collecting evidence to warrant investigation or prosecution, a scientist taking a post-positivistic posture must
present evidence that fulfills domain-established processes by which claims and actions are authorized.

In the end, what | am trying to convey in this admittedly subtle argument are two things. First,
acknowledging the existence of an ‘objective’ social reality will permit us to continue to conduct inquiry asa
community of scholars. Second, a post-Popperian perspective on scientific discovery may be more palpable to
postmodernists as it provides for the conjectural nature of knowledge.

Conclusion

My proposal here has been to encourage postmodernist colleagues to continue to refine their ontological,
epistemol ogical and methodological positions as well as overall critique of conventional scientific inquiry. In fact,
Voithofer and Foley (2002) in response to Solomon’s (2000) original article have begun to do so by identifying alist
of possible priorities for research within the postmodernist agenda. Three of these priorities entail an interest in how
technology shapes pedagogy and curriculum (p. 7), a preference for multidisciplinary and interdisciplinary
approaches (p. 8), and a concern with language and meaning (p. 8). To their credit, these authors are striving to bring
about the degree of clarity in the postmodern position that | ask for here.

Certainly, then, critical dialogueis needed in our field. Nevertheless, for the critique to be useful it must be
open, public, and transparent to colleagues and practitioners alike. As | have attempted to argue here, a possible way
todosoistotakea‘realist’ position on the ontological status of the social objects under investigation and a“critical’
position as to what we can know about those objects. By these means we may better be able to attain the critical
intersubjective understanding between scholars and practitioners that advances both theory and practice. | end this
piece with a quote by organizational scientist, Haridimos Tsoukas, that echoes my sentiments:

We are realists simply because reality iswhere is (sic) has always been, outside our heads. Insofar as we

create structures through patterns of sustained interaction, from the micro-level of the small group right to

the macrolevel of global economic systems, we are confronted by real structures which we only partially
and often indirectly and unintentionally have hel ped create. Such structures cause us to form beliefs about
them. In turn, our descriptions of these structures (more precisely, how we describe them), are matters
which depend on the language-based institutionalized meanings a community of actors have historically
adopted. It is processes of (history-shaped) social construction, unfolding in time and space, that we, as

organizational [and I T] researchers, should seek to study (2000,p. 534).
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Abstract

This paper discusses the evaluation of a set of on-line distance learning events (brief courses) provided to
United States Department of Education Middle School Drug Prevention and School Safety Coordinators (MSCs) by
the National Training and Technical Assistance Center for Middle School Coordinators. It includes descriptive
information about the on-line events, and some of the guiding questions of the evaluation design. Attentionisalso
given to the importance of thinking through the different types of evaluation data that can be gathered about on-line
of events, and the potential applications of thisinformation with illustrative examples from data collected about the
MSC events.

Introduction

The United States Department of Education’s (USED) Safe and Drug-Free Schools and Communities
Program (SDFSCP) provides funds for virtually every school district in Americato support drug and violence
prevention programs. In 1998, USED implemented “ principles of effectiveness’ that required all SDFSCP-funded
programs be research-based. To help schoolsidentify and adopt research-based drug and violence prevention
strategies, the 1999 Safe and Drug- Free School appropriation of $566 million included $35 million for the first year
of anew Middle School Drug Prevention and School Safety Coordinator (M SC) Initiative.

Theinitiative supported the hiring and training of full-time Middle School Coordinators (MSCs) in each of
three years (1999, 2000, 2001). From 1999 to 2001, approximately 925 coordinators were hired. MSCs were
funded for three years and were expected to do such things as: help schoolsidentify and adopt successful research-
based drug and violence prevention strategies; assess school crime and drug problems; and work with parents,
schools, and community organizations to ensure that these problems were addressed. One restriction on the
initiative was that the funds could not be used to support direct delivery of prevention services by MSCs.

The Safe and Drug-Free Schools appropriation also included funds for the creation of a National Training
and Technical Assistance Center for Middle School Coordinators. Funded by the USED Office of Elementary and
Secondary Education, this Center was operated by Health and Human Development Programs (HHD), adivision of
Education Development Center, Inc. (EDC) in Newton, Massachusetts. Social Science Research and Evaluation,
Inc. (SSRE) served as evaluator for the National Training Center.

This paper discusses the evaluation of a set of on-line distance learning events (brief courses) provided to
MSCs by the National Training Center. 1t includes descriptive information about the on-line events, and some of the
guiding questions of the evaluation design. Attention isalso given to the importance of thinking through the
different types of evaluation datathat can be gathered about on-line of events, and the potential applications of this
information with illustrative examples from data collected about the MSC events.

Methods

This section first briefly describes two different types of trainings provided to MSCs: face-to-face core
training wo rkshops, and (2) on-line continuing education distance learning events. It then describes the evaluation
design, testing instruments, and data collection schedules used for the on-line events.

148



Face-to-Face Core Training Workshops

Between February 2000 and April 2002, nine five-day face-to-face core training workshops were provided
to MSCs. MSCswere required to attend one of these very similar workshops. Each consisted of both large group
presentations and small group activities/discussions. Large group presentations were designed to present state-of-
the-art information on different areas such as assessing local needs and assets, designing prevention programs to
meet desired results, and using technology to maintain connections and locate resources. These presentations were
interspersed with and complemented by small group activities in which coordinators had the opportunity to apply
new knowledge or information through discussions and case study work.

On-line Events

MSCs were also given the opportunity to participate in nine different on-line continuing education events
that were held between April 2001 and September 2002. The events, which each |asted between four and five days,
wereintended to: (1) deepen skillsthe M SCsacquired during the core training, and (2) foster the exchange of
information and ideas that help transfer knowledge into practice. USED urged, but did not require, MSCsto
participate in one or more of the events.

The events covered awide range of topics such as needs assessment; prevention program identification,
selection, and implementation; sustainability; linking prevention to academic success; and crisisintervention (see
Table 1 for alist of thetitles/topics of the nine events). Although the content of the events differed, they shared
many structural characteristics. Each event consisted of (1) an introduction and broad overview of the topicsto be
covered, (2) anarrative component that either presented information using examples from real life situations or
adopted a case study approach where information was imbedded in a story about afictional cast of veteran MSCs,
(3) an event discussion area that was facilitated by one or more Training Center staff with expertise in the topic(s)
covered by the event, (4) asummary of the major discussion themesin the discussion areathat was updated at the
end of each day by the event facilitator, (5) aset of daily activities, (6) links to additional resources, (7) alist of
references and an annotated bibliography of materials used to generate the event content, and (8) an event support
areafor MSCs experiencing any technical difficulties.

Table1l. On-Line Event Titles/Topics

On-line Events for Middle School Coordinators

1. Using Existing Datain Your Needs Assessment

2. ldentifying Priorities and Strategies for Y our Prevention Initiative
3. Promoting Prevention Through School-Community Partnerships
4. Selecting Research-Based Prevention Programs for Y our School
5. Implementing Research-Based Prevention Programsin Schools

6. Sustaining Y our Prevention Initiative

7. Linking Prevention to Academic Success

8. Crisis Response: Creating Safe Schools

9. Middle School Coordinators as Change Agents

Evaluation Design

The US Department of Education required the National Center for Training and Technical Assistance to
conduct a process and outcome evaluation of its services, including the on-line events. The goal of the process
evaluation was to describe how the program was delivered (e.g., participant characteristics, satisfaction). The
outcome evaluation was designed to assess what impact(s), if any, the program had (e.g., changesin knowledge,
attitudes, and skills). Using a continuous quality improvement approach, evaluation findings were fed back to the
program staff and the funder as they became available.

Evaluation Instruments and Testing Intervals

The primary source of evaluation datafor the on-line events was on-line surveys that were built into each
event. The decision to use on-line surveys was made for to avariety of reasonsincluding: (1) theimportance of
matching the data collection method to the program’ s use of on-line learning; (2) the ability to incorporate the
surveysdirectly into the events so that they would appear seamless, which, in turn, would help increase the response
rates, and (3) due to the geographic distribution of MSCs, on-line surveying was more cost effective than doing
multiple waves of mailed surveys. It should be noted, however, that there are many occasions when on-line surveys
are neither the most appropriate, nor the most cost effective way of surveying one’s target population.

149




Dueto the timing of the grant, resources available, and other factors, the data collection points and the
research design differed for the first three events, the second three events, and the last three events. Thefirst three
on-line events were evaluated using an on-line posttest and a six-month follow-up survey. Beginning with the
fourth event, and continuing through the ninth, the evaluators were able to institute a pretest and posttest design.
Three-month follow-up data were also collected for the fourth, fifth, and sixth events (see Table 2).

Table 2. On-line Event Testing Intervals

3-Month 6-Month
Pretest Posttest Follow-Up Follow-Up
Events 1-3 Yes Yes
Events 4-6 Yes Yes Yes
Events 7-9 Yes Yes

Following participation in each of the nine events, MSCs were asked to complete an on-line post-event
guestionnaire. These questionnairesincluded items asking M SCsto rate different aspects of the event (e.g.,
organization of the website, quality of the materials, linksto other websites, role of the facilitators), items about the
usefulness of the information, items about the likelihood of M SCs recommending the event to their peers, items
about overall satisfaction with the event, a set of ten knowledge items, and several open-ended items that allowed
MSCsto report the most and least hel pful features of the event and to write any additional comments or suggestions.

Beginning with the fourth event, and continuing through the ninth event, M SCs were asked to complete an
on-line pre-event questionnaire. These questionnairesincluded items about the participants background (e.g., years
of experience in school-based prevention, which of the nine core trainings they had attended, which of the previous
on-line events they had completed), a set of ten knowledge items about information contained in the event, and a set
of five behavior items about activities the M SCshad engaged in during the three months prior to the event.

Approximately six-months after the first three events, and three-months after the fourth through sixth
events, M SCs were asked to complete an on-line follow-up questionnaire. The follow-up questionnaire asked MSCs
to assess retrospectively the amount of information they received, the usefulness of the information, the frequency of
using the information, and the relevance of the information. The knowledge and behavior items from the pretest and
posttest also appeared on the questionnaire. Finally, an open-ended item asked M SCsto provide one exampl e of
how they applied the information from the event to their work.

Response Rates

Several studies have found that response rates for on-line surveys have been lower than those obtained
using other methods such as face-to-face surveys, telephone surveys, and mailed surveys (Couper, 2002). On
average, one can expect to obtain response rates of about 80% to 90% for face-to-face surveys, 85% for telephone
surveys, and 60% to 75% for mailed surveys (Dillman, 1978). There are, however, anumber of strategiesthat can
be used to increase survey response rates. For example, Dillman (1978) was consistently able to achieve response
rates of nearly 75% in mailed surveys.

Prior to each of the on-line events, the event was promoted by posting an announcement on the MSC
website, and by mailing a pamphlet and sending an e-mail to all of the M SCs who attended one of the core training
workshops. M SCsthen had an opportunity to register for the event on the M SC website through an on-line
registration system. For the events that included a pretest, M SCs were sent an e-mail invitation to compl ete the test
before the event, and invitations were also posted on the Introduction page and the Discussion Area of the event. At
the end of each event, MSCs were sent an e-mail invitation to complete a posttest. Also, invitations were posted on
the last page of the event and in the Discussion Area, and non-responders were sent an e-mail reminder one week
after the event. For the three- and six-month follow-up surveys, M SCs were sent an e-mail invitation, and non-
responders were sent up to two more e-mails at one week intervals.

Consistent with the literature, the average pretest response rate was 53%, the posttest survey response rate
was 47%, the three-month follow-up response rate was 54%, and the six-month follow-up response rate was 65%
(see Table 3).
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Table 3. On-line Event Response Rates

3-Month 6-Month
Pretest Posttest Follow-Up Follow-Up

Event 1 84% 7%
Event 2 68% 61%
Event 3 50% 64%
Event 4 36% 44% 50%

Event 5 43% 23% 58%

Event 6 67% 57% 54%

Event 7 66% 51%

Event 8 66% 53%

Event 9 56% 12%

Overall Rates 53% A% 54% 65%

There are several factors that may have contributed to these comparatively low, but still respectable response rates.
First, several of the events were conducted toward the end of the academic year. Thisisavery busy time for all
school staff, including M SCs, and the scheduling of these events may have had a detrimental effect on the amount of
time that M SCs had available to participate in data collection activities. Similarly, the followup for several of the
eventstook place at the beginning of the new academic year, which can also be avery busy time for school
personnel. Another factor that may have influenced the follow-up response rate was that M SCs may have changed
jobs over the summer, their e-mail addresses may have changed at the start of the new school year, and MSCsfrom
thefirst cohort of the grant might not have been brought back since their three-year position was about to expire.

Dueto limitations of the web-course software, it was not possible to verify which of the MSCswho
registered for the event actually participated in the event. It is possible that some M SCs may have pre-registered for
an event to secure a spot, but later decided not to participate or were unabl e to participate due to scheduling issues.
Since our denominator for each of the response rates is based on the number of MSCswho registered for the event,
itislikely that the response ratesin Table 3 are under-estimates of the M SCs who responded and who actually took
part in the event.

Evaluation Questions

A fundamental research principleisthat what you learn depends on what you ask and how you ask it.
Essentially, your purpose should guide your decisions about what datato collect. Before collecting any data, you
should ask yourself three questions: (1) what do | want to know, (2) why do | want to know it, and (3) what would |
doif I did know it? Whileit isfairly easy to conduct an on-line survey, especially with all the new on-line software
packages available, it is difficult to create agood survey. Thereisalarge body of literature on survey and
guestionnaire design, and just because a survey is conducted on-line does not mean that these rules no longer apply.
Before creating a survey, asocial scientist or someone familiar with the literature should be consulted. Something
as"simple" asthe way a question is worded can have a profound impact on the data and the methods available to
analyze the data.

As mentioned above, process evaluation data are used to describe how the program was delivered (e.g.,
participant characteristics, participant satisfaction), and outcome evaluation data are used to assess what impact(s), if
any, the program had (e.g., changes in knowledge, attitudes, and skills). In this study, process evaluation questions
included: (1) who is being served (e.g., the number of people, demographic information, technical expertise), (2)
who is not being served? (3) are participants satisfied with the events, and (4) are there ways that the process can be
modified to make it better? Outcome evaluation questionsincluded: (1) what are the short-term impacts, (2) what
are the long-term impacts, and (3) is the pedagogy making the most effective use of resources?

WhoisBeing Served?

One of the most basic issues an eval uation can address is to describe the people who are being served. This
can range from very simple, but very important, information on the number of people being served (for example,
56% of the 924 M SCs who participated in the face-to-face core trainings participated in one or more of the on-line
events), to more descriptive information about the participants’ gender, age, race, and other characteristics. In
addition to demographic information, the pretest questionnaires asked M SCsto report on background characteristics
such as, number of years experience in school-based prevention (including any experience from before they were
hired as an M SC), the date when they began their position as an M SC, the core training workshop in which they had
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participated, the Internet connection speed for the computer they most often used to access the event, whether or not
they had participated in an Introductory event that was provided to all M SCsto teach them how successfully
navigate the on-line events and assessed whether or not their software was capable of running all of the features of
the event, and in which other events, if any, they had also participated.

Demaographic and background information is valuable for both the funding agency and for the service
provider. For example, demographic information on race/ethnicity can help a service provider determine whether or
not the event materials are culturally appropriate for all of the participants, and information on participants' previous
experience using the Internet can help forecast potential problem areas that will require technical assistance. This
type of information is also useful when dealing with a sample of people from alarger population (as was the case
with the MSC on-line events). By collecting demographic and background information, it is possible determine how
well the people you are serve represent the larger group. Demographic and background information can also be
used to compare the outcomes (such as change in knowledge, attitudes, and skills) for different subgroups of
participants. For example you could ask if the on-line events produced similar outcomes for M SCs with more
versus |less experience in school-based prevention.

WhoisNot Being Served?

Although the opportunity to collect data about people who do not receive services does not often present
itself, thistype of information can be used to identify any barriersto participation (e.g., lack of time, unfamiliar with
the use of web technology). Inthisstudy, since all of the MSCswere required to participate in one of the core
training workshops, it was possible to identify MSCs who did not participate in any of thefirst three events that
were offered. Following the delivery of the first three on-line events, 269 M SCs who did not participate in one of
the events were sent an e-mail invitation to participate in an on-line survey designed to assess the main reason that
they chose not to participate and to assess the likelihood of their participating in future events. Of the 269 MSCs
who received an invitation, 175 M SCs (65%) completed the questionnaire.

Thefirst item in the questionnaire asked about the main reason M SCs chose not to participate. It included
six response options. (1) | cannot access the Internet (no computer, software, provider, knowledge), (2) | did not
have enough time to participate, (3) | registered for an event that was cancelled, (4) | do not like the idea of taking
on-line courses, (5) | was not interested in the topics, and (6) | did not know about the events. MSCswere also
given the option of writing in another reason that did not appear on thelist. The most frequent responses given were
that they either did not have enough time to participate (50%), or that they had registered for alater event that was
cancelled (24%). Additional comments from the open-ended option seemed to corroborate these two themes (e.g.,
scheduling conflicts with the course of interest, failed to make time to participate, anticipated registering for an
event that was later cancelled). Very few MSCs selected the more “ negative” options such as, “1 do not liketheidea
of taking courses on-line” (8%), or “| was not interested in the topics” (5%). Thiswasimportant information,
because it suggested that M SCs who decided not to participate in the first three events did not do so because of
dissatisfaction with the topics or an aversion to using the Internet as a medium for information dissemination
(Formica and Harding, 2001a).

Another item asked M SCsto indicate the likelihood of their participating in future on-line events using a
five-point scale: Not At All Likely, Not Very Likely, Somewhat Likely, Fairly Likely, and Very Likely. Eighty-
nine percent (89%) of respondents indicated that they were either “ Somewhat Likely” (28%), Fairly Likely (36%),
or “Very Likely” (25%) to participate in future on-line events. The finding that only 12% of respondents indicated
that they were not likely (“Not At All Likely” or “Not Very Likely”) to participate in future on-line events was
consistent with the findings from the previousitem. The reason for non-participation seemed to center around lack
of time as opposed to aless desirable alternative such as lack of interest or skill. Thisinformation wasused asa
basis for a decision to shorten the length of the on-line events from five days to four daysin an attempt to be more
accommodating to M SCs with busy schedules and to ameliorate a perceived barrier to participation.

Are Participants Satisfied with the Services?

Process data about participant satisfaction with different comp onents of an on-line event (e.g., quality of
the information, satisfaction with the facilitators) can point to ways the event design might be improved. Collecting
dataon overall satisfaction with the event can help predict whether people are likely to participate in future events.

For the M SC project, posttest items asked participants to rate their satisfaction with several different
components of the event (organization and layout of the event website, quality of materials, role of the facilitators,
links provided to other websites, download speed of the webpages), and their overall satisfaction with the event on a
five point scale: Very Dissatisfied, Somewhat Dissatisfied, Neutral, Somewhat Satisfied, and Very Satisfied. The
percent of MSCswho indicated that they were either “ Somewhat Satisfied” or “Very Satisfied” with the on-line
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events ranged from 79% to 97% (see Table 4). Overall, across all nine events, 92% of posttest respondents
indicated that they were either “Very Satisfied” (62%), or “ Somewhat Satisfied” (30%). Only 8% of respondents
indicated that they were “Neutral” (4%), “ Somewhat Dissatisfied” (3%), or “Very Dissatisfied” (1%). These high
ratings indicated there was not a need to modify any event. Satisfaction with different components of the on-line
events also received high ratings, indicating that it was not necessary to modify their components.

Table 4. On-Line Event Satisfaction Rates

Very Somewhat Somewhat Very
Dissatisfied Dissatisfied Neutral Satisfied Satisfied
Event 1 6% 2 6% 2 6% 2 3% 14 44% 16
Event 2 1% 3 5% 4 12% 10 1% 33 3B% 31
Event 3 2% 1 6% 3 1% 2 3% 21 50% 27
Event 4 1% 4 1% 1 3% 3 23% 21 69% 64
Event 5 2% 1 3% 2 5% 3 28% 16 62% 36
Event 6 1% 1 1% 1 1% 1 28% 20 68% 48
Event 7 1% 1 1% 1 2% 2 31% 29 65% 62
Event 8 3% 2 1% 1 0% 0 17% 13 7% 61
Event 9 0% 0 3% 2 0% 0 30% 21 67% 46
Overall Rates 1% 15 3% 17 1% 23 30% 188 62% 391

Indirect satisfaction data can also come from other sources such as participation records (e.g., how many
people participated, do people participate in more than one event if there are multiple events), and questions about
whether or not people would recommend the service to their peers. For example, over half (56%) of the 924 MSCs
who participated in the face-to-face core trainings participate in one or more of the on-line events, and 75% of the
M SCswho participated in an on-line event participated in more than one event. M SCs were asked whether or not
they would recommend the event to other MSCs on afive point scale: Strongly Recommend They Not Participate,
Recommend They Not Participate, Neutral, Recommend They Participate, Strongly Recommend They Participate.
Across al nine events, 95% of posttest respondents indicated that they would either Strongly Recommend (53%) or
Recommend (42%) the event to other M SCs, and an additional 5% indicated that they were Neutral. Amazingly,
only one MSC indicated that they would “Not Recommend” the event, and none of the MSCsin any of the events
indicated that they would “ Strongly Not Recommend” the event to other MSCs. In addition to serving as a good
litmus test of the quality of the servicesthat are being provided, thisinformation is also useful for marketing
services to future participants and to funders.

Are There Ways the Process Can Be Modified to Make It Better?

Open-ended write-in questions can be used to assess whether participants have any specific suggestions for
modifying the delivery of on-line services. In this study, M SCs were asked three open-ended questions at the end of
the posttest questionnaire: (1) what were the most helpful features of the event, (2) what were the least hel pful
features of the event, and (3) please write any additional comments or suggestions. These data were used to identify
the strengths and weaknesses of the events that were not apparent to the event designers. For example, asaresult of
information generated from responses to these items given in the first three events, the entire design of the course
website was changed to increase the size of the primary event window, to reduce the size of toolbars, and to relocate
the navigation bars. While open-ended questions can be avery rich source of data, they should be used sparingly,
particularly with large samples, because it is very costly and time consuming to analyze and present the qualitative
datathey provide.

What Arethe Short-Term Impacts?

Probably the most important evaluation issue is whether an on-line service has any positive impact. Did
the people who participated in the M SC events gain anything as aresult of their participation? Inthe MSC project,
one method for measuring short-term impact (immediate effects of the events) was to use a set of approximately 10
knowledge questions per event that represented the content of the event. These same questions were asked on the
pretest and on the posttest, and analyzed to determine whether there were any statistically significant differences
between these two testing points.

For the six events on which both pretest and posttest data were collected, paired t-tests were used to assess
differences between the knowledge items at the time of the pretest and the time of the posttest. Resultsindicated
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that M SCs made gains on between eight and ten items out of the 10 knowledge questionsin any given event. In
addition, many of these differences were statistically significant (p<.05), indicating that these differences were most
likely not due to chance alone. Given the consistency of these findings, it is reasonable to assume that even more of
these differences might have achieved statistical significance with alarger sample of respondents. Overall, these
data supported the conclusion that M SCs were making short-term gains (increased knowledge) as aresult of
participating in the events (Formica and Harding, 2001b; Formicaand Harding 2002a).

What Arethe Long-Term Impacts?

Information about long-term impact is often very difficult to collect because participants may have moved,
switched positions, or changed contact information. However, when it is possible to collect it, thisis very powerful
information because it can be used to assess whether or not participants have changed their behavior (which often
cannot be determined in the short time period between the pretest and posttest), and whether any knowledge gained
as aresult of the services provided has been retained.

In the MSC project, long-term impact was assessed by asking MSCs to report at the time of the pretest and
again at follow-up on a set of behaviors that they would be expected to have engaged in as aresult of the lessons
learned in the events (e.g., convening a group of school and community stakeholders to help select an appropriate
prevention program). Datafrom the three events where there was both a pretest and a follow-up questionnaire
indicated that M SCs were more likely to indicate that they had taken part in the desired behavior in the three months
following completion of the event than they were in the three months before the event. Specifically, MSCs showed
changein the preferred direction on three of five itemsin the fourth event (all 3 were significant), on all fiveitemsin
the fifth event (all 5 were significant), and on all five itemsin the sixth event (3 of which were significant). These
results provided strong evidence that M SCs were likely to engage in desired behaviors following their participation
in these events (Formica and Harding, 2002a).

To assess long-term impact we also: (1) repeated knowledge items on the follow-up questionnaire and
compared them to the posttest in order to determine whether or not there were any significant declinesin knowledge
or whether it was retained; and (2) used open-ended items to obtain anecdotal information about whether and how
M SCs applied information gained through the on-line event. In general, results of analyses conducted on the
knowledge items from posttest to follow-up indicated that M SCs did not show any significant declinesin knowledge
at either three or six months following participation in the events (Formica and Harding, 2002a; Formica and
Harding (2002b). In addition, virtually all of the M SCs who responded to the follow-up surveys were able to
provide at |least one example of how they applied information from the event to their work asan MSC (Formica and
Harding, 2002a). For example, in response to this item on the follow-up survey for the fourth event on selecting
research-based programs, one MSC wrote, “| put together an Advisory Committee consisting of school, community,
and youth resourcesto review prevention efforts, identify strengths and weaknesses, review prevention strategies,
and select programs that met our needs and abilities. We are now implementing a program.” Aswith the
satisfaction data, these success stories can again be used to market an on-line service to afunder and to future
participants. And anecdotal data such as this can sometimes have amore profound effect on the reader of an
evaluation report than pages full of data.

Isthe Pedagogy M aking the Most Efficient Use of Resour ces?

Outcome eval uation data can also be used to help determine the answers to such questions as whether or
not the method of information dissemination is making the most efficient use of time and resources. For thefirst
three on-line events, based on research indicating that large numbers of participantsin distance learning events
might be detrimental to the quality of services, the events adopted atwo-tiered model of participation (Giguere,
Formica, & Harding, 2002; Ko & Rossen, 2001; Palloff & Pratt, 1999). In this model, MSCs were able to register as
either an active participant or as an auditor. Active participants were required to log on to the event at least once a
day, review event materials, participate in event activities, and contribute to the facilitated discussion area. Auditors
were not required to log on at |ease once aday, were not required to participate in event activities, and were able to
view the facilitated discussion but could not contributeto it. Only 50 M SCswere able to register as active
participants, the remaining registrants were placed into the auditor category. The rationale for this model was to be
ableto be able to provide the event to all MSCs, but to not overwhelm the event facilitator in the discussion area and
to allow the opportunity for more meaningful interaction with the facilitator than might be possible with large
numbers of participants.

Surprisingly, results from analyses comparing active participants versus auditors found that the differences
between these two groups were both small and statistically not significant for the amount of information they felt
they acquired, their ratings of the usefulness of the information they received, self-reported time spent participating
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in the events, the true/false items tail ored to each event, overall satisfaction with the event, or willingness to
recommend the event to other M SCs (Formica & Harding, 2001b). Given the lack of differences, it was determined
that the events should be open to all MSCs at the same level of participation. In response to concerns from the event
facilitators that they would not be able to adequately respond to all of the messagesin the Discussion Areaan
additional staff member was assigned to help deal with the increase in messages. While the direct effect of this
model change was not systematically evaluated, participant satisfaction ratings did not show decline following this
change (see Table 4), and the short-term and long-term impact measures did not seem to be detri mentally affected.
In short, this change allowed the Center to serve more MSCsin amore intensive manner without negatively
affecting the quality of the services provided. This approach was also more time and resource effective than having
to repeat an event multipletimes. Another indirect effect of this change was that the time and resources saved were
channeled into the creation of additional events.

Discussion

While most often used to conduct marketing research and website satisfaction, the authorsfound that the
use of on-line surveys can be a useful way to conduct a process and outcome evaluation of large-scale national
training efforts such asthe MSC project. Results indicate that respectable response rates can be achieved using this
method when adopting proven strategies traditionally used to increase response rates to mailed surveys. In addition,
when dealing with a geographically distributed population, on-line surveying can be a more cost effective method
than conducting multiple waves of mailed surveys. On-line surveys also hold other |ess obvious advantages such as
reduced cost of data entry and increased accuracy due to the elimination of data entry and data entry error.

This paper also emphasizes the importance of defining process and outcome eval uation questions at the
beginning of a project to enable the use of a continuous quality improvement approach where eval uation findings on
how the program was delivered and what impact(s), if any, the program had can be fed back to program staff and the
funder. By applying this framework up front and using three basic guiding questions. (1) what do I want to know,
(2) why do I want to know it, and (3) what would | do if | did know it, the evaluation can provide meaningful datato
help inform the delivery of services and the ability to adequately report findings at the end of the project.
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Abstract

This survey was carried out on behalf of the Association for Educational Communications and Technol ogy
(AECT). The 2001 survey assessed the needs of AECT’ s members and identified the Association’ s weaknesses. A
total of 553 usable survey responses wer e received. According to the quantitative data gathered, most respondents
wer e on the whol e satisfied by the services provided by AECT with regard to conferences, publications, and online
services. Members appeared to be more aware of certain online services as compared with others. However, the
vast majority of those who had used any of the online facili ties were generally satisfied with their experience.
Meanwhile, the qualitative comments expressed by the respondents provide a more rich and complex picture,
describing specific situations, problems, and/or issues that provide insight into the quality of AECT services.

Introduction to AECT

The Association for Educational Communications and Technology (AECT) is a professional association of
thousands of educators and others whose activities are directed towards i mproving instruction through the use of
technology. Establishedin 1923, AECT has become a major organization for those who are actively involved in
designing instruction and utilizing a systematic approach to learning. Providing an international forum for the
exchange and dissemination of ideas for its members and for larger audiences, AECT is dedicated to the
improvement of instruction. It istheworld'slargest publisher of information concerning instructional technology
(AECT History, 2001). The Association’s mission is to provide leadership in educational communications and
technology by linking professionals who hold acommon interest in the use of educational technology and its
application to the learning process (Mission and Goals, 2001).

AECT Members

The Association’ s 3000+ members and subscribers work in academia, the armed forces, industry,
museums, libraries, and hospitals. AECT members carry out awide range of responsibilitiesin the study, planning,
application, and production of mediated communications for instruction (AECT History, 2001). Its members enjoy
awide range of benefits, including: free subscription to the TechTrends journal; discounts for subscription to
Educational Technology Research & Development (ETR& D), Distance Quarterly Review, and other AECT
publications; access to numerous online services (including e-newsl etter, membership directory, online publications,
and listservs); discountsto the annual conference and summer |eadership institute; and lower rates on automobile
insurance (Membership Benefits, 2001).

AECT Conferences

Conferences are an important function of AECT. Itinitially held national conferencesin conjunction with
the National Education Association (NEA). Then, in 1952, AECT held a separate conference from the NEA for the
first time and by 1971 was no longer an official department of the NEA. Between 1982-1984, a major change took
place in the configuration of the national conference. Thisiswhen AECT sponsored an international exposition of
communication materials and devices along with the National Audio Visual Association (NAVA). This exposition,
called COMMTEX International, was later known as INFOCOMM International due to co-sponsorship by the
International Communication Industries Association or ICIA. In 1994, AECT broke away from the ICIA and held its
own trade show, known as INCITE until 1999 (Frick, Duvenci, Kim, Richter, & Yang, 2001). The timing of the
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Conference was then changed in 2000 from February to November in order to coincide with the National School
Board Association (NSBA) trade show.

Introduction to the 2001 Survey
The following research questions were identified following aliterature review of past AECT member
surveys and interviews with the AECT leadership regarding the vital aspects of the members and their needs:
1. What arethe typical demographics of AECT members?
2. What AECT services are members aware of and using?
3. What services provided by AECT (particularly with regard to publications, conferences, and the AECT
Web site) are satisfactory to members?
4. What services provided by AECT (particularly with regard to publications, conferences, and the AECT
Web site) are unsatisfactory to members?

M ethodology

We decided to survey the entire population of past and current Association members aslisted in the AECT
database. Following aliterature review of past AECT member surveys and interviews with the Association’s
Executive Director, the survey questionnaire instrument was prepared. In order to carry out data collection in the
most efficient and economical manner, a Web-based survey instrument was used. Additionally, asmall percentage
of respondents filled out paper-based submissions during the 2001 Conference in Atlanta, Georgia.

Data Analysis and Reporting

When we began to work with the data, there were atotal of 553 usable responses. We analyzed the
quantitative data (i.e. those that were generated by radio buttons and check boxes) using the SPSS statistical software
package. Simultaneously, we did a content analysis of the qualitative data generated by open-ended questions using
two independent coders.

Findings
Survey Respondents

Roughly 94 percent of the 553 usable responses were made up of online submissions; only six percent of
the respondents submitted a paper version at the 2001 Atlanta conference. Nearly 94 percent of the respondents were
active and current AECT members, only around two percent were non-members, and the rest were not sure of their
membership status. Meanwhile, the biggest chunk of respondents (35 percent) had been AECT members for around
oneyear at the time of the survey and around 92 percent of the respondents resided within the United States. Higher
education was the biggest field among the survey respondents with around 70 percent being associated with higher
education, either as faculty or as students. Other respondents included those from K-12, from private business/non-
profit sectors, and those who were retirees.

Services Most Beneficial and in Most Need of |mprovement

As can be seen from Figure 1, the annual conference, access to publications and networking were perceived
to be the most beneficial services provided by AECT. Online services and professional development were also seen
as significant benefits of AECT membership. Meanwhile, the annual conference and online services were also voted
by the respondents to be the aspectsmost in need of improvement among the services provided by AECT (see
Figure 2). Other services significantly in need of improvement were communication between members and
administration, professional development, access to publications, and organizational restructuring.
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FIGURE 1: Services Most Beneficial to Members (n=553)
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Qualitative comments by respondents also mentioned a need for improvement with regard to leadership,
focus, networking, resources, employment, administration, marketing, lobbying, etc. Many of these comments
expressed severe disappointment with the Atlanta conference, particularly the scheduling of presentationsand the
high expense. Timing the survey right after the conference appears to have added to these conclusions. Several
comments also stressed a need for increased focus on the part of the Association. Other comments provided
feedback regarding AECT’ s on-line services, publications, and communications between AECT |eadership and
members.

Opinions Regarding AECT Publications

AECT seemed to be performing adequately with respect to its flagship publications, since nearly 71 percent
of respondents (n=469) indicated being either satisfied or very satisfied with TechTrendsand around 81 percent of
respondents (n=343) indicated likewise for ETR& D.

Opinions Regarding AECT Conferences

Out of the three recent AECT annual conferences, most respondents had attended the Atlanta conferencein
November 2001 (53% of n=553), followed by Long Beach in 2000 (28% of n=553), and then Denver (26% of
n=553). Figure 3.1 shows types of activities respondents found helpful for meeting people at conferences.

158



Meanwhile, through qualitative comments, a number of respondents stressed how much they liked having an area
with tables and chairsin the |obby area of the hotel for informal meetings between sessions.

FIGURE 3.1: Conference Activities Helpful for Meeting People (n=356)
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AECT changed the timing of its Annual Conference in 2000 from February to November in order to
coincide with the NSBA trade show. The mgjority of the respondents (75% of n=478) agreed with this change.
Also, nearly 59 percent of the respondents felt that the trade show was important or very important for the
conference (see Figure 3.2).

FIGURE 3.2: Importance of Trade Show for Conference (n=509)
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Opinions Regarding AECT’sOnline Services

Ninety-five percent of the respondents (n=550) said they have visited the AECT web site at:
http://www.aect.org. Sixty-eight percent (n=541) responded that they have tried to log on to the site as amember, of
which eighty-seven percent (n=349) managed to log on successfully.

Fifty-six percent of the respondents (n=548) were aware of the web site’ s online membership directory.
Those who had used the directory had done so to change/update their own information, or to search for another
member’ s information (see Figure 4).
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FIGURE 4. Usage of Online Directory (n=305)
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Sixty-seven percent of the respondents (n=507) were not aware of the availability of ETR& D in electronic
format on the web site. Ninety percent of these said they would use it had they been aware. Of those who read
ETR& D online, around 74 percent were satisfied (or very satisfied) with it (see Figure 5).

FIGURE 5: Satisfaction with ETR&D Online (n=85)

Very dissatisfied

Dissatisfied

Undecided

57.6p%
Satisfied

Very satisfied

1 1 1 1 1 1 1
0% 10% 20% 30% 40% 50% 60%

Similarly, the mgjority of respondents (around 56 percent of n=516) were not aware of the availability of
booksin electronic format on the web site, but sad they would have read them onlineif they knew of their
existence. Most (roughly 80 percent) of those whohad read books online expressed satisfaction with them (see
Figure 6). The same trend was al so seen with regard to purchasing books electronically (see Figure 7).
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FIGURE 6: Satisfaction with Books Online (n=119)
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FIGURE 7: Satisfaction with Purchasing Books Online (n=76)
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Meanwhile, the majority of respondents (around 58 percent of n=496) wasindeed aware of the availability
of online conference registration facilities on the Web site and used these facilities. Twenty-eight percent were
aware, but did not use the online registration. Most (roughly 78 percent) of those who had registered online
expressed satisfaction with the experience (see Figure 8).
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FIGURE 8: Satisfaction with Registering for Conference Online (n= 285)
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On the other hand, while the mgjority of respondents (around 60 percent of n=498) were aware of the
availability of online registration for the summer leadership meeting, more than three-fourths of the 498 respondents
did not use this facility. Once again, most (roughly 70 percent) of those who had registered online expressed
satisfaction with the experience (see Figure 9).

FIGURE 9: Satisfaction with Registering for Summer Leadership Meeting Online (n=61)
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Regarding submitting new membership applications via the Web site, most respondents (69 percent of
n=490) were aware of this option and were almost equally divided into those that used this option and thosethat did
not useit. Of those that did submit new membership applications online, most (78 percent) expressed satisfaction
(see Figure 10). The exact same trend was observed with respect to respondents’ use of the Web site’ sfacilitiesto
renew memberships online (see Figures 11 and 12).
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FIGURE 10: Satisfaction with Submitting New Membership Application Online (n=182)
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FIGURE 11: Online Feature (Renewing Membership Electronically) (n=491)
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FIGURE 12: Satisfaction with Renewing Membership Online (n=177)
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When it came to submitting conference presentation proposals through the Web site, the majority of
respondents (47 percent of n=491) were aware of and used this facility. Of these, most (nearly 84 percent) expressed
satisfaction with the experience (see Figure 13).

FIGURE 13: Satisfaction with Submitting Conference Presentation Proposals Online (n= 230)
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With respect to reading job postings electronically, the findings showed significant proportions of the
respondents (35 percent each) divided into the “ not aware, but would use” and “aware, and use” categories (see
Figure 14). But once again, most (roughly 70 percent) of those who did reading job postings electronically were
satisfied (see Figure 15).

FIGURE 14: Online Feature (Reading Job Postings Electronically) (n=514)
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FIGURE 15: Satisfaction with Reading Job Postings Online (h=179)
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Meanwhile, the mgjority of the respondents (around 40 percent of n=512) were not aware of the
availability of listserv newsletters, but said they would have availed of them if they knew of their existence. Most
(roughly 66 percent) of those who had availed of these listserv newsletters were satisfied (or very satisfied) with the
experience (see Figure 16).

FIGURE 16: Satisfaction with Listserv Newsl etters (n=149)

Very dissatisfied

Dissatisfied

Undecided

Satisfied

Very satisfied

D:Vu 10‘% 2(;% 3(;% 40‘% 50‘% 6(;%
Open-ended Comments

Lastly, many respondents wrote qualitative comments regarding things they wanted to say about AECT’s
services as awhole. Twenty-five responses touched on the need for defining the focus of AECT, 17 responses
stressed the need for improved communications between the AECT administration and membership, 81 responses
mentioned improving the conference, 61 responses mentioned the need to improve on-line services, three responses
suggested active marketing of AECT to new members, 19 comments expressed happiness with AECT’s
performance and provided encouragement, 26 responses mentioned the need to improve AECT’ s leadership, 19
suggested improving AECT publications, 10 mentioned the need for better employment postings, and 11 comments
mentioned the need for improved networking.
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Conclusion

The 553 respondents were largely current AECT members and mostly from higher education. It can be
seen from the quantitative data collected by this survey that most respondents were on the whol e satisfied by the
services provided by AECT. More than half the respondents found the annual conference and AECT publications to
be most beneficial. Within the conferences, they found events such as the university receptions, Wednesday Night
Roundup, and the division/council receptions to be most useful for networking. Most respondents were also in
agreement with the decision to change the conference date from February to October/November. Most also
considered the concurrently-held NSBA trade show to be important to them.

Meanwhile, most of the respondents were satisfied with the flagship publications TechTrends and ETR&D.
Furthermore, amajority had visited the AECT Web site and successfully logged on as members. Most were aware
of the availability of the online membership directory, which the used for various purposes. Respondents did not
seem to be very much aware of the availability of ETR& D and booksin electronic format, the facility to purchase
books online, and the availability of listserv newsletters. They were nost aware of the possibility to register for the
conferences and summer |eadership meetings online, of the ability to submit and renew Association memberships
online, and the ability to submit conference presentation proposals online. The respondents were divided with
respect to awareness about online job postings. However, the vast majority of those who had used any of the above
facilitieswere indeed satisfied with their experience.

The current survey results indicate a marked improvement in AECT services when compared with the 1999
findings. At that time, one of five respondents indicated that they perceived “nothing” to be beneficial from their
AECT membership; and the electronic presence of AECT (the Web site) was literally embarrassing to some
respondents and perceived as needing significant improvement by most. At that time, AECT was experiencing
financial difficulties, had recently moved the national headquarters, hired a new executive director, and restructured
and streamlined the organization’s governance. The 2001 survey results reported here represent a marked
improvement. AECT has made significant enhancementsto its Web services, and members are using them.
Nonetheless, respondentsin 2001indicated that the annual conference can still be inproved and there is room for
further improvement in electronic services. Overall, there appears to be an increase in member satisfaction with
AECT services since 1999.

The current survey does not provide much evidence from non-members or from recent memb ers who have
not renewed. How do they feel? Why are they not joining or not renewing? While 2001 respondents seemed
happier with the benefits of AECT membership, the challenge isto attract and retain new members.
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Star Instructional Design: Evaluation of Web-Based I nstruction in Medical
Science

Theodore Frick
Carol Watson
Theresa Cullen
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Abstract

The purpose of this study was to evaluate Web-based instructional modules that simulated medical
diagnosis. The modules were designed by a medical sciences professor for use by second-year medical studentsin
his pathology course. Medical students were subsequently surveyed during their third-year clinical rotations when
they were working in real settings. The survey instrument was based on the 5-star instructional model, most
recently published as* first principles of instruction” (Merrill, 2002). We report the results of this survey from two
cohorts of medical students. After statistical analysisand elimination of several less consistent questions, our 5-star
rating scale had an overall internal consistency reliability of 0.94. The medical sciences professor was not aware of
Merrill’ sfirst principles when originally devel oping the Web-based modules. Third-year medical students surveyed
in this study agreed that the modules incorporated first principles of instruction. Merrill postulates that instruction
is most effective when it utilizesfirst principles.

Background of this Study

In September, 2001 a medical sciences professor approached this team of researchers with arequest to
assist in the evaluation of Web-based modules that he had designed and been using in his second-year pathol ogy
course. Although his class was small (n=25), the modul es represented a large commitment in terms of time and
effort. He was interested in 1) knowing if the modules were effective, and 2) having an evaluative tool designed for
long-term use. The modules are publicly available at http://bl-msci-007c.ads.iu.edu/c602web/602/start.htm

The modules have been in use for the past two yearsin his class. They were designed as supplements to
create “real-life” situations for students where diagnostic skills could be practiced. Asthe modules unfolded,
students were required to make decisions based on initial perceptions, questioning of patients, results of tests that
could be administered, etc. After each module, students were required to take a quiz, the score of which counted
toward their grade in the class.

The pathology courseis part of aregional medical school program. Medical students enroll in their first
two years at one of nine local campuses. The students whom we surveyed had used the online pathology modules
during their second year at aregional campus, but were contacted during the third year after having completed two
or three clinical rotations. Rotations occur at hospitals and other supervised clinical settings where students are
required to make diagnostic decisions that affect the lives of real people.

Asthis team of researchers sought atool with which to evaluate these modules, David Merrill’ s 5-Star
Instructional Design Rating systemwas selected as a starting point. The 5-star rating scale is based on Merrill’s
(2002) first principles of instruction. The reader should note that the medical professor who designed the Web-
based pathology modules was unaware of Merrill’swork at thetime. The professor was interested in evaluating the
effectiveness of hismodules. Since he had not collected pre- and posttest achievement data at the time the medical
students used the pathology modules, it was not possible to get direct measures of instructional effectiveness.
However, if medical students were to rate the modules with an adapted version of Merrill’ s 5-star rating scale, then
this would be a post-hoc indicator of their effectiveness.

Literature Review

The Web-based instructional pathology modules evaluated in this study present three areas of interest to
researchers: 1) techniquesfor developing medical student skills; 2) the use of problem-based learning to improve
medical school preparation; and 3) methods of evaluating real world problem-based |earning as to whether it
effectively prepares students for patient interaction. Much of the literature regarding medical school education
focuses on the development of clinical and patient-centered skills (Haidet, Dains, Paterniti, Chang, Tseng & Rogers
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2001). For example, Peterson, Holbrook, Hales, Smith and Staker (1992) considered history taking, the patient
examination and laboratory results as the cornerstone of most diagnoses. To better illustrate the importance of this
point Hasnain, Bordage, Connel & Sinacore (2001) stated, “The great majority of medical diagnoses, up to 90% in
the case of chest pain, for example, are made on the basis of the history alone. Although thisiswell established, the
history -taking behaviors of medical students and residents have received little attention as a measure of diagnostic
reasoning.” (p. S14) Peterson et al. (1992) concluded that expert doctors emphasize history but medical students
cling to diagnostic tests. Asthey gain more experience, the students show an improved use of history and
improvement of patient interviewing skills. In addition, the test results and a physical exam provide support for
decisions made based on history. In fact Peterson et al. reported it was difficult to evaluate these three tools
individually because they were each so vital to areliable diagnosisin practice. Medical programs have been using a
variety of methods to teach alevel of proficiency in these three critical skill areas. Some studies have investigated
the use of mentoring relationships (Chou, 2001), while others have engaged studentsin simulations (Sakowski, Rich
& Turner, 2001; Zvara, Olympio & MacGregor, 2001). These studies all stressed early acquisition of the techniques
to build clinical skills.

The use of problem-based learning (PBL) iswell documented in the research literature. While there are
multiple characterizations of the term * problem-based learning,” for the purposes of this paper we accept the
definition put forth by Albanese and Mitchell (1993), where PBL is defined as “an instructional method
characterized by the use of patient problems as a context for students to learn problem-solving skills and acquire
knowledge about the basic and clinical sciences.” (p. 55) What distinguishes problem-based learning is the
presentation of a problem before students have |earned basic diagnostic concepts. In addition, most problems do not
provide students with all of the information necessary to solve them. They need to seek resources and additional
information as they move toward a solution. Furthermore, problems that are presented to students should be
compelling and interactive. Faculty instructors’ responsibilities are to support student solutions, not provide answers
or direction (Albanese & Mitchell, 1993).

Going beyond the PBL literature, Merrill (2002) has identified four additional phases -- derived from extant
instructional theories-- that are necessary for instruction to be most effective. Together, he refersto these five as
“first principles of instruction.” Learning is promoted when:

1. Learnersareengaged in solving real-world problems.

2. Existing knowledge is activated as afoundation for new knowledge.

3. New knowledge is demonstrated to the learner.

4. New knowledge is applied by the learner.

5. New knowledge isintegrated in the learner’ sworld. (Merrill, 2002, pp. 44-45)

M ethodology

In designing the assessment tool, we took each of the five principles and brainstormed a series of ten or
more questions for each principle. Questions were tested for wording and understanding with current medical school
students and many were either discarded or reworded. The list of questions for each principle included negatively
worded queries as well as positive ones. The list was narrowed to afinal, comprehensive list of 31 questions, which
were then randomly ordered in the assessment. In addition, several introductory questions were placed at the front of
the assessment as a means of collecting demographic data and open-ended questions were added at the end to give
participants avenue for explaining or expounding upon answers.

Two cohorts of students were surveyed in the fall of 2001 and 2002. Each group of students had compl eted
at least two clinical rotations; however, many of the studentsin the 2001group had completed three at the time of
responding to the survey. The survey was administered by means of an online survey and testing tool used by the
institution. Thistool was selected because students had already taken several tests and surveys with the tool and
were familiar with it; it allowed for remote access from their diverse clinical assignments; and it protected the
students' anonymity while preventing multiple submissions by the same individual. The professor who devel oped
the modul es contacted the participants by e-mail. They were given alink to the modules and information regarding
the length of time they would be available.
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Results

Eleven students responded to the survey in each cohort, for atotal n = 22. The results from both years were
pooled into one set of responses. The medical professor who designed the modules was asked if the second group of
students would have experienced different modul es than the first, and he assured the team that only minor changes
had occurred over the two years. The larger n would allow for a more effective evaluation of the reliability of the
questions.

Thereliabilities of the survey scales were examined by first looking at each group of questions according to
Merrill’ s five principles and analyzing them using Cronbach’s alpha coefficient for internal consistency. After
running the test on all of the questionsin each category, we looked to seeif the scale for each of the five principles
could be improved by removing items that were less consistent with the scale. Conseguently, the pool of questions
was reduced from 31 to 22. Confirmatory factor analysis of the scales was not possible due to the relatively small
sample size. The resulting scales and questions are listed in Table 1.

Table 1. 5-Sar Scalesfor Evaluating the Pathology Modules and their Reliabilities

Instructional Scale Items Number of | Alpha
Principle Reliable Value
Questions
Problem -The online pathology modules were presented in 5 .84

the context of real world problems.

*The medical problems posed in the online
pathology modules were unrealistic.

- The online pathology modules utilized very
practical medical situations.

- | have encountered medical situationsin my
clinical rotationsthat were similar to case(s)
presented in the online pathology modules.

* | have not had ANY cases that resemble the
examplesin the online pathology modules.

Activation *When | began each module, | was overwhelmed 2 .67
by all the new information, and didn’t know how
to begin.

*The online pathology modules had little
relevance to what | really need to know to become
adoctor

Demonstration | -The online pathology modules showed examples 5 .73
of what was to be learned rather than merely give
information to me.

* The online pathology modules were no different
than reading the book.

-The graphic images and video clipsin the online
pathology modules made the procedures and
techniques clear to me.

- | found the graphic images and video clipsin the
online pathology modules helpful.

-There were sufficient examples of normal and
abnormal conditions to make appropriate
diagnoses.

Application -Through the online pathology modules, | had an 5 a7
opportunity to practice and apply the knowledge
and skills| had just learned.

-The manner in which information was presented
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in the online pathology modules hel ped to clarify
misunderstandings or misconceptionsthat | had.
-The online pathology modules provided me with
an opportunity to practice diagnostic decisionsin a
“safe” environment.

-By completing successive pathology modules
throughout the course, | gained a sense of my
intellectual development.

-The step-by-step design of the online pathology
modules allowed me to apply what | had been
learning in class.

Integration -The online pathology modules provide techniques 6 .83
that encouraged me to integrate the new
knowledge or skill into my medical school
experiences.

-The pathology course provided me with
opportunitiesto demonstrate what | learned on the
online pathology modules.

- Conceptsthat | learned in one online pathology
module could be used to help me.

*The information | gained from the online
pathology modules was not useful to me after
compl eting the pathology course.

- | have used conceptsthat | learned through the
online pathology modules in diagnosing patients.

Combined 2 .94
First Principles

*Response values for items with negative wording were reversed for analysis.

Reliabilities varied for each of the five categories. The lowest reliability of alpha= 0.67 was associated
with the‘Activation’ scale, after removing all but two questions. The highest reliability was observed for the
‘Problem’ scale with alpha = 0.84. When examining all 22 remaining questions, we found that the scale as awhole
had an alpha value of 0.94, ahigh level of reliability. Sincethereliability valueis higher when looking at the scales
combined than any of the individual scales, this may indicate that the five-star criteria have greater reliability when
applied together rather than separately. Four of the scales had reliability above 0.7, which according to Nunnaly
(1978) is an acceptable level for Cronbach’s alpha.

In addition, we looked at subject’s average ratings for each of the five principles. The mean average scale
value for each principle was approximately 2.0. The scale used on the survey ranged from 1 = strongly agree, 2 =
agree, 3 = neither agree nor disagree, 4 = disagree, to 5 = strongly disagree. Scoring of negatively worded questions
was reversed before analysis. The overall mean rating of 1.86, based on the scales created using all five first
principles of instruction, indicated that students agreed that the online pathology modul es were effective forms of
instruction. Activation showed the greatest discrepancy with responses ranging from ‘ strongly agree’ to ‘strongly
disagree’
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Table 2. Descriptive Statistics for each Scale

First Principle Minimum Maximum Mean Sd. Deviation
Problem 1.00 2.60 1.80 A1
Activation 1.00 450 2.02 73
Demonstration 1.00 2.40 1.65 42
IApplication 1.00 2.60 1.97 .38
Integration 1.00 2.60 192 43
Combined First
Principles 110 2.46 1.86 37

Overall we felt that the 5-star criteriadid indeed provide an excellent framework from which to develop scales to
assess these online pathology modules. The students responded positively to the questions. Information collected
from the open-ended questions provides some insights as to what aspects and modul es respondents found most
useful in their current situation. Of the responses received, CBC review was mentioned the most often with five
responses. Other modules that were mentioned specifically were: myocardial infarction, diabetes, blood pathology,
cardiac pathology, gallstones, lung cancer, woman with morning stiffness, chest pain, dyspepsia, vaginal bleeding,
abdominal pain, hematology, leukemia and a coholism. Clearly, for some reasons, these stood out in the minds of
the respondents, many of them listing more than one module.

Summary and Conclusions

Thefirst goal of this study was to evaluate the relevance of the information presented in the pathology
modules to students enrolled in their third-year clinical rotations. As can be seen in student responses to the
problem-oriented criteriafor the first principle, the pathology modules seem to have been effective towardsthis
goal. For example, to the question, “1 have encountered medical situationsin my clinical rotations that were similar
to case(s) presented in the online pathology modules”, 20 out of 22 respondents stated they agreed or strongly
agreed with this statement. Responses to such questions support the usefulnessof the information presented to
students during the clinical rotations and encourage the collection of longitudinal data. A stronger argument can be
made using the average rating according to all five criteria combined. The average rating of 1.86 indicates that the
respondents agreed that the modul es hel ped them generate ideas and apply diagnostic conceptsto real world
situations, and actively practice skillsthat they would later use in clinical experiences.

Responses for improving the modules were diverse, but there were two suggestions that were repeated by
multiple respondents. These included having the modules be more interactive with more multimedia, and making
them more difficult. Students also commented on choices that were presented in the module. For example, some of
the choices were mentioned as being clearly wrong (i.e. letting a patient go home when they were clearly not well).
There was some interest expressed in having more choices as well as more difficult choices. Additionally, a student
suggested that the pathology modules should incorporate topics from other classes. This suggestion, if valid, may
point to one reason why activation scored lower than the other four principles. Incorporating material from other
classes would increase the amount of activation of prior knowledge required of students for each case. In upgrading
and maintaining the modules, this should be taken into consideration.

This study could prove to be avaluable place to launch new studies. First, results could be compared with
other data sources such as class rankings and the USMLE (US Medical License Examination) results for validity
studies. Secondly, these modules are beginning to be used at other institutions. Comparisons of student responses
across different contexts would be val uabl e to show the effectiveness of the modules removed from the class setting
in which they were originally used. Finally, additional support for depth of the evaluation could be established by
pairing thistool with practical measures of clinical skills such as supervisor evaluations of clinical students.
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A Communications Protocol in a Synchronous Chat Environment: Student
Satisfaction in a Web-based Computer Science Course

Paul J. Giguere
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Abstract

The effects of a communications protocol in a synchronous on-line chat environment on the satisfaction of
students in a Web-based computer science course was studied. Two undergraduate faculty members who teach Web-
based courses, and 42 studentsin four separate undergraduate computer science courses participated in the study.
Students compl eted a pretest which measured their prior experience, current attitudes, and expectations with
regards to synchronous chats in a Web-based course. Two classes of students were introduced to a communications
protocol by the instructor s which was used throughout the course while in synchronous chat. The other two classes
did not use a protocol . A posttest was administered to all students at the end of each cour se which measured student
satisfaction with the synchronous chats held throughout the semester. A communications protocol, in the context of
thisinvestigation, is a set of rules or guidelines that are adhered to by all participants while engaged in a
synchronous el ectronic discussion.

This study answered the question: What effect does a communi cations protocol in a synchronous on-line
chat environment have on the satisfaction of studentsin a Web-based computer science course? The study showed
that the use of a communications protocol in on-line synchronous chats had no effect on student satisfaction with
Web-based cour ses.

Introduction

The purpose of this study wasto improve student satisfaction with synchronous chat in a Web-based
undergraduate computer science course. The study examined the effects of acommunications protocol in a
synchronous on-line chat environment on the satisfaction of studentsin a Web-based computer science course. This
study sought to answer the question: What effect does acommunications protocol in a synchronous on-line chat
environment have on the satisfaction of studentsin a Web-based computer science course?

Although there has been a significant amount of research done on synchronous computer-mediated
communications, the literature on reak-time, computer-based communication in instructional settingsis sparse
(Murphy & Collins, 1997). Only afew studies have attempted to examine the use of communication protocolsin
electronic chats, and, of those, none have looked at the role such protocols may play in student satisfaction with
interaction in Web-based distance-learning courses.

Interaction has been repeatedly cited as an essential ingredient of the successful implementation of Web-
based courses (Shotsberger, 2000). In arecent study (Donaldson & Thomson, 1999), interpersonal communication
that includes instructor-to-student and student-to-student interaction was regarded as “important” or “extremely
important” by 83.2 percent of the students taking a Web-based course. With synchronous communication, the
opportunity to interact with teachers on aroutine basis was deemed “very effective’ or “effective” asan
instructional tool by all participants (Shotsberger, 2000).

Interaction is akey factor in student’ slearning satisfaction, and it assists in maintaining the persistence of
distance students (King & Doerfert, 1996). A factor that has been identified as influencing student satisfaction with
synchronous interaction is structured dial ogue and interaction which has been designed into the course and includes
both learner-to-learner interaction and instructor-to-learner interaction. Also, prior experience with computer-
mediated communication influences student satisfaction with interaction in general in a Web-based course (Vrasidas
& Stock-Mclsaac, 1999).

The chat room (an electronic meeting place where participants can communicate with each other at the
same time but in different places) is currently the most likely candidate to replace the interactivity of the traditional
classroom when used in avirtual classroom environment (Williams, 1999). Within the synchronous chat
environment, it is possible that new methods of creating shared systems of significance may have implications for
the academic discourse (Reid, 1991). Synchronous environments can sometimes increase the opportunity for
learners to improve critical thinking, problem solving, and communication skills(Marjanovic, 1999). Synchronous
chat environments potentially are motivational and can function as an effective tool for interactive learning (Sorg,
2000). Paulsen (1995) identified several techniques that can be used in a synchronous chat environment which
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include: @) debates, b) simulations or games, c) role play, d) case studies, €) transcript-based assignments, f)
brainstorming, g) Delphi-like techniques, h) forums, and i) group projects. Advantages of chat rooms include ease of
logistics, convenience, anonymity, and record keeping. Disadvantages include conversation lag time, lack of person-
to-person interface, deindividuation (or the tendency to not perceive participantsin chats asindividuals, limited
modes of communication, artificiality, and lack of flexibility in accommodating different learning styles (Coleman,
Paternite, & Sherman, 1999). These disadvantages can lead to a questioning of the quality of synchronous computer-
mediated communication and can be a deterrent to participation (Perdue & Valentine, 2000).

The use of chat environments can result in greater collaboration, social interaction, and positive
engagement and can assist in providing an effective forum for immediate feedback and brainstorming tasks. Chat
environments, however, may not encourage reflective thought (Pena-Shaff, Martin, & Gay, 2001). Knowledge
construction, through interaction and collaboration with peers and experts, is possible in synchronous chat
environments (Chou, 2001). A chat room may not be the only method for synchronous interaction in virtual
classroom environments, but it can serve as an alternative to or can augment other traditional forms of interaction.
Through the use of engaging and structured activities, interaction can be enhanced (Koszalka, 2002). Further, certain
subject matter may lend itself well to synchronous chat environments (Williams, 1999). The disadvantage of not
being able to organize a conversation in a synchronous chat environment is one issue that can be addressed by either
improving upon software that is used for such purposes or by improving on the communication conventions that are
used whilein the chat environment (MacDonald & Caverly, 2000).

L earners need support to engage in discussion (ask questions, make comments, lead discussion, etc.), keep
track of their discussion, and to organize their interface when participating in synchronous el ectronic discussion
(Veerman, Andriessen, & Kanselaar, 2000). There are different approaches to interaction management in
synchronous chat environments. Some approaches include using techniques similar to face-to-face interactions such
asintroductions, framing, outcome explanation, and group goal setting for a chat session (Rintel & Pittam, 1997).
Dialogue structuring is another approach where implicit structuring can induce group discussion by working through
key questions. The results can be a sense of greater orientation on the subject matter and less of a chance for
discussion to drift off-topic (Hron, Hesse, Cress, & Giovis, 2000). Other approaches, such as 3-D virtual chat
environments using chat software that differs from traditional text -based interfaces, can be effective in overcoming
transactional distance (Altun, 1998), although pitfallsto such approaches include group sizes which aretoo large, a
lack of familiarity with the technology, and poor facilitation skills on the part of the instructor (Ingram, Hathorn, &
Evans, 2000).

Research that has focused on communication conventionsin instructional electronic chats shows that
students recognize a need to use such conventions and protocolsin order to communicate clearly and minimize
misunderstandings in their on-line transactions with others (Murphy & Collins, 1997). Thisresearch pointsto the
need for continued study of various means of conducting instructional electronic chatsif these chats areto be an
integral part of Web-based courses.

Method

Participants

The study was conducted over one semester in four separate Web-based courses of instruction. The total
subject pool included 62 students who completed the pretest instrument with 42 of those students also completing
the posttest instrument resulting in 42 matched subjects. The main study courses included: Relational Database
Concepts (comparison group) n=15; Advanced C++ Programming (comparison group) n=8; Computer Ethics
(treatment group) n=10; C++ Programming (treatment group) n=9.

Design and Procedure

The pretest and posttest questionnaires and instructions that were used for this study were pilot-tested at the
University with 30 students who were taking a Web-based computer science course. Internal consistency was high
for both the pretest (Cronbach’ s alpha=.89) and the posttest (Cronbach’s alpha=.85). Pretest questions numbers eight
and nine (numbersfive and six on the posttest) were eliminated from analysis due to variationsin question wording
from the pretest to the posttest that may have been confusing to students participating in the study.

Prior to the study, two instructors were trained in the use of a communications protocol in synchronous chat
environments. Each instructor was assigned a comparison group course and a treatment group course. |dentical
Web-based pretest surveyswere created for each of the four courses and were administered between January 21 and
February 1, 2002. Students voluntarily participated in the study by completing the pretest and then, at end of the
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semester, completing the posttest. An incentivein the form of araffle of two gift certificates, redeemable at the
campus bookstore, was used to increase participation. Privacy and confidentiality were maintained through the use
of anonymous tracking of pretest and posttest responses.

Studentsin the treatment group courses were oriented on the use of the communications protocol for
synchronous chat that was then used throughout the semester for all synchronous chats. Students in the comparison
group courses were not oriented on the use of the communications protocol and did not use a protocol for
synchronous chat at any time during the semester.

Results

Thefirst step in the analysis was to determine whether or not differences concerning experiences with
Web-based learning existed between the treatment students and the comparison students that might influence the
study results. Thiswas determined by assessing student responses to posttest questions ‘a through ‘c’ that asked
about prior participation in Web-based courses, participation in on-line chats during the semester, and frequency of
participating in on-line chats during the semester. Although members of the comparison group were more apt to be
first-time studentsin a Web-based course than were treatment students (10 vs. 4), this difference was not found to be
statistically significant based on the results of a chi-square analysis X?(1) = 2.36, p=.11. (see Table 1).

Table 1: Crosstab Analysis by Condition for Posttest Item A

Condition

Treatment Comparison Total

Post A: Was this the first Web-based course Yes 21.1% 43.5% 33.3%

that you have ever taken? (4) (10 (14
No 78.9% 56.5% 66.7%

(15 13) (28)
100.0% 100.0% 100.0%

Total (19) 23) (42)

The number of students who participated in the synchronous chats was equal across the comparison and
treatment groups (see Table 2) which also proved nat to be significant X2(1) = 2.31, p=.14.

Table 2: Crosstab Analysis by Condition for Posttest Item B

Condition

Treatment Comparison Total

Post A: Did you participate in any on-line Yes 94.7% 78.3% 85.7%

chats during the semester? (18) (18) (36)
NoO 5.3% 21.7% 14.3%

1) ()] (6)
100.0% 100.0% 100.0%

Totdl (19) (23) (42)

Between the comparison and treatment group, 66.7% of the students participated in at least four or more
synchronous chats during the semester. Although the comparison group was more apt to participate in greater than
10 synchronous chats, this result proved not to be significant X*(1) = 16.13, p=.24.

Given that there were no significant differences between the two groups on these demographic variables,
thefirst analysis conducted was an analysis of variance (ANOV A) comparing the posttest scores of the comparison
and treatment students using their pretest scores as a covariate (see Table 3). For thisanalysis, results were only
processed for those students who indicated that they had participated in a Web-based course prior to the study as
assessed by question ‘@ on the posttest (N=28). There were no significant differences between the treatment and
comparison group on any of the seven variables between the pretest and posttest. The comparison group actually
scored higher on six of seven items showing a possible trend, but the differences were small and non-significant.

Table 3: Analysis of Variance for Students With Prior Experiencein a Web-based Cour se (N=28)

Treatment Comparison
Mean (1-5); Mean (1-5); 5 Mean
Source 5 preferred preferred df Square F P
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Posttest #1: Overall, how satisfied

were you with this Web-Based 4'_20 4'_31 1,27 .068 046 .83
(n=15) (n=13)

course?

Posttest #2: How satisfied were 407 438

you with the quality of the - _ 1,27 011 020 .89

: S (n=15) (n=13)

interaction in the class?

Posttest #3: How satisfied were

you with the interaction that 4.07 4,62

occurred between yourself and the (n=14) (n=13) 126 169 140 .25

instructor?

Posttest #4: How satisfied were

you with the interaction that 333 4,00

occurred between yourself and (n=15) (n=13) 127 150 1er .21

other studentsin the class?

Posttest #7: Synchronous

interaction (at the sametime, e.g., 3.67 3.62

chat rooms) in aWeb-based course (n=15) (n=13) 127 616 109 31

isimportant.

Posttest #8: How satisfied were

you with the synchronous (at the 353 3.77

sametime, e.g., chat rooms) (n=15) (n=13) 127 oLl 0159l

interaction in the course?

Posttest #9: Overall, would you

say that synchronous chat sessions 3.33 3.77

contributed positively to your (n=15) (n=13) 127 AT3 bea 42

Web-based |earning experience?

The same analysis was repeated (see Table 4) for all studentsin both the comparison and the treatment
group regardless of past experience taking a Web-based course (N=42). Again, there were no significant differences
between the treatment and comparison group on any of the seven variables at posttest using pretest scores as a
covariate.

Table 4: Analysis of Variance for All Sudents (N=42)

Treatment Comparison
Mean (1-5); Mean (1-5); 5 Mean
Source 5 preferred preferred df Square F p
Posttest #1: Overall, how satisfied 4.26 4.09
were you with this Web-Based ( n.: 19) ( n.:23) 141 403 285 .60
course?
Posttest #2: How satisfied were a1 413
you with thfs quality of the (n:.19) (n¥23) 1,41 .027 031 .86
interaction in the class?
Posttest #3: How satisfied were
you with the interaction that 4.06 4,65
occurred between yourself and the (n=18) (n=23) 140 363 3% .07
instructor?
Posttest #4: How satisfied were
you with the interaction that 342 361
occurred between yourself and (n=19) (n=23) 14l 089 ora-.19
other studentsin the class?
Posttest #7: Synchronous
interaction (at the sametime, e.g., 3.68 374
chat rooms) in aWeb-based course (n=19) (n=23) 141 421 70l 4l
isimportant.
Posttest #8: How satisfied were 3.68 3.70 141 347 385 .54
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you with the synchronous (at the (n=19) (n=23)
sametime, e.g., chat rooms)
interaction in the course?

Posttest #9: Overall, would you

say that synchronous chat sessions 353 3.78
contributed positively to your (n=19) (n=23)
Web-based |earning experience?

141 211 304 .59

Paired t -tests were al so performed to measure pretest to posttest change for both the treatment and
comparison group. The results of these tests show that there were no significant changes from the pretest to posttest
for either group.

Discussion

Theresults of this study indicated that the use of a communications protocol in synchronous chat did not
have any effect on student satisfaction with Web-based courses. The result was similar regardless of whether
students had prior experience taking a Web-based course or not. Also, students did not have any significant gainin
scores from their pretest to posttest responses.

Based on this single study, it is difficult to determine exactly why the use of a communications protocol in
synchronous chat had no effect on student satisfaction. In prior surveys conducted at the University, students have
indicated that a contributing factor to feelings of dissatisfaction was the lack of organization and the general chaotic
nature of synchronous chats. Based on the results of this study, the type of synchronous chat may also need to be
examined as a contributing factor to student dissatisfaction.

One of the strengths of this study was that it utilized an empirical approach which employed a comparison
and treatment group. Another strength of the study was that it used instruments that were shown to have high
reliability. Although the sample sizes were small, pretest to posttest mean scores indicated no trendsin the data
between the comparison and treatment groups which suggests that even if larger sample sizes were used, the results
would not have changed.

A weakness of the study was that the questionnaire designs (the pretest and posttest) were more appropriate
for students with prior experience with Web-based courses. The pretest questionnaire could have been designed
using questions that better differentiated between experienced and non-experienced students and provided questions
that specifically focused on this difference among students. Another weaknessisthat all of the questionsin both the
pretest and posttest were close-ended. The addition of some open-ended questions would have offered participants
an opportunity to further expand on or to provide clarification regarding their responses. This qualitative data may
have illuminated the question of why the use of a communications protocol had no effect.

A limitation of the study is the fact that of the 42 students who participated in the study, only 27 students
actually had prior experience with Web-based courses. Also, the study was conducted with studentsin asingle
university setting. Another limitation isthat all of the students who participated in the study were taking one or more
computer science courses, thus their knowledge of and ability to apply technology may have been more
sophisticated than that of other students who may not have atechnical background.

Implications

Implications for faculty who may or may not use acommunications protocol in synchronous chat are
inconclusive. Currently, most instructors at the University use chat asaform of virtual office-hour whereby students
can, at their option, attend aweekly chat to ask questions, make comments, or observe other student-to-student or
student-to-instructor interactions. As discussed in the following section, the study of the effect of acommunications
protocolsin synchronous chat is a suitable area for continued research due to alack of conclusive research in this
area.

Recommendations

Recommendations for further research include exploring other Web-based applications of chat in addition
to virtual office-hours such asinstruction, lecture, and social interaction (while using acommunications protocol).
Such research may contribute to a better understanding of how communications protocols impact the synchronous
chat environment.

Faculty at the University who currently use a communications protocol while conducting their synchronous
chats should continue to do so. Faculty who currently do not use a communications protocol may still want to
consider using one; however, the potential benefits are inconclusive. A major recommendation for further study
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includes examining the differencesin satisfaction between the various types of synchronous chats (instruction,
lecture, office-hour, and social interaction) when a communications protocol is used.
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Abstract

The purpose of this study was to conduct a for mative evaluation of a computer-based simulation program
that specifically focused on the motivational effectiveness of a simulation and to link motivational effectiveness with
various instructional simulation components. the primary focus of the evaluation was to find out how the simulation
supports learning motivation. the Instructional Materials motivational Survey (IMMS) (Keller,1993) was applied as
the measuring instrument for the formative evaluation. Based on ARCS (Attention, Relevance, Confidence,
Satisfaction) motivational design model (Keller, 1987b) the IMMSwas modified to accommodate specific needs of
the evaluation. Fromthe data analysis, instructional simulation components were identified and recommendations
were made to improve motivational effectiveness of the simulation. The relationship between componentsinherent
with instructional simulations and learning motivation is also discussed.

I ntroduction

Instructional Simulations—What and Why

Instructional simulations provide alearning context that provides opportunities enabling learnersto
perform acquired skills or knowledge under afriendly environment. The modern era of instructional simulation
began in the 1950’ s as a combination of war gaming, computer science and operations researches (Crookall &
Wolfe, 1998). Today instructional simulations are widely applied in business and management education as
effective instructional toolsin facilitating learning processes (Faria, 1998).

Instructional simulations are known for their effectivenessin promoting active learning (Rosenan &
Kofoed, 1998; Wolfe & Crookall, 1998) rather than passive learning activities. Learners are able to engage peers
interactively for intellectual collaboration (Spector, 2000) and work with colleagues on challenging tasksto gain
desirable and persisting improvement in understanding (Resnick, Levine & Teasley, 1991; Scott, Cole & Engel,
1992). Using instructional simulations to teach as means of experiential learning also enables learnersto be involved
in the learning process more thoroughly while learning motivation isincreased due to interactive instructional
approach (lvy and McQuillen, 1986).

Instructional Simulation Development | ssues

Although the instructional simulations of past decades were widely accepted in educational settings,
researchers and educators are still striving to formulate thisinstructional method into an applicable science (Wolfe&
Crookall, 1998). Ruben (1999) was concerned that the rush to embrace instructional simulation as the innovative
instructional method can mismatch necessary developmental eval uation with regard to design and application, and
specifically to issues of validity, reliability, and utility. In considering computer-based instructional simulations,
Gredler (1992) suggested the complexity of development should be considered during the developmental processes
by implementing effective evaluations.

L earning Moativation, Simulations, and Instructional Evaluation

Instructional simulations are well recognized by their ability to motivate learners (Ivy & McQuillen, 1986;
Burn & Gentry, 1998). However there is no sufficient knowledge as to understand exactly how simulations
influence learning motivation (Y aconich, Cannon & Ternan, 1997). In order to gain a better understanding, this
study uses Keller's ARCS motivational design model (1987b) to investigate the relationship between simulations
and motivation. Due to the importance of motivation when it comes to initiate and support learning behaviors,
motivational components should be thoroughly assessed and evaluated. However instructional evaluation often
neglects the motivational components because of its inherent complexity (Armstrong, 1989; Baird & White, 1982;
Lee, 1990; Merrill, 1980). ARCS Motivational Design Model and IMM S
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Keller's ARCS motivational design model (Keller, 1987b) prescribes a practical approach in designing
motivational instruction, which synthesized various inputs that have already been discussed and suggest strategies
for instruction that motivation theories apply (Driscoll, 2000). The ARCS motivational design model (Keller, 1987b)
was not initially developed for computer-based instructional design. Studies proved that it can be modified to
accommodate the applications on computer-mediated or web-based instructional developmental evaluation (Keller
and Suzuki,1988; Keller and Song, 1999). Keller (1993) then utilized an instrument, Instructional Materials
Motivation Survey (IMMYS), as a situational measure of students' motivational reactions to instructional materials
based on the ARCS motivational design model (Keller, 1987b) for broader applications.

Program Description

The US Army Recruiting Simulation (USAREC) was initially developed with the intention to experiment
with innovative economic theories. Currently USAREC is designated as a diagnostic and planning simulation
(Gredler, 1992) for the US Army as atraining tool. The design and development of this tool was not based
specifically on any particular instructional design model.

The simulation characteristics include the following items.
Browser-based multimedia simulation tool
Deliverable through secured network due to sensitivity of theinformation involved
Multiple teams can operate the simulation simultaneously and further to compete with each other
Learning facilitation supported by both artificial agents (databases) and human agents
(participants)
M odulated components enable program designers to modify the simulation efficiently according
to the instructional subjects or objectives

Data Collection Methods

In order to investigate motivational support provided from the simulation and how the motivational
evaluation can be effectively conducted, the IMMS developed by Keller (1993) was employed as the measuring
instrument on learners reaction. The study questionnaire included 36 rating questions corresponding to each
component of ARCS Motivational Design Model (Keller, 1987). Qualitative data were also collected from the short
answers questionsincluded in the questionnaire.

There were 12 participants surveyed in the study. Participants were randomly selected from doctoral
programs, MIS program and MBA programsin the Krannert School of Management.

Quantitative data is the main component from the measuring instrument in accordance with Keller’ sIMMS
(Keller, 1987). Each rating question allows participants to rate their initial reaction from 1to 5 (“Not True” to “Very
True”). Average rating points of each category of the ARCS model is calculated in order to illustrate the general
reaction towards each category.

In order to collect the qualitative data, an interview with the program author was conducted to gather background
information and further identify the underlying developmental principles and instructional objectives. The open-
ended questions attached to the IMM S questionnaire were the main source for the student’ s qualitative responses.

In order to further analyze the quantitative data, we devel op a coding system based on elements of
designing and devel oping computer-based instructional program. Each code and its associated implication is shown
in Table 1. By coding the qualitative data, we categorized learners' reactions corresponding to each ARCS model
component. During the coding process, if aqualitative response reflected multiple codes, then the response was
coded for multiple codes.
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Table 1. Instructional coding system with associated implication

Code Implication

Interface This code represents responses regarding interface design and the navigation system design
seen in the simulation.

Content This code represents responses regarding content presentation, logic of layout, and established
relevance between the simulation and participants experiences.

Learning Support  This code represents responses associated with learning process, customizability of the
simulation, instructional support provided from the simulation, and general learning- related
reactions.

Implementation This code represents responses regarding issues associated with the infrastructure that supports
or jeopardizes the implementation of the simulation, such as unexpected server problems. This
code focuses on the implementation of the program that includes capabilities of personnel,
technology, overall managerial issues, and the design of implementation procedures.

Results

Quantitative Data

On afive-point scale, the average rating for the 12 participants was 3.86 for Attention, 4.01 for Relevance,
4.06 for Confidence, and 3.60 for Satisfaction. The Satisfaction component obtained the lowest rating of all four
ARCS components. Confidence rating is the highest among all four components. The simulation has a moderate
level of support in stimulating Attention and establishing Relevance.

The average rating for the Attention component of the ARCS model was 3.86 out of 5.0. The simulation’s
interface design is the main simulation feature that was attractive to participants. One inherent interface factor that
might have an impact on higher levels of Attention was the variability of multiple participant interactions. The
unpredictability of how other participants would interact during a simulation session might contribute to stimulate
participants’ curiosity during the learning process.

The average rating for the Relevance component was 4.01. Participants consider the concepts, technical
application, and logical content layout effectively establish relevance with their previous experience and current and
future research interests.

The Confidence component obtained the highest average rating of4.06. Participants perceive the possibility
of gaining success by actively engaging with the simulation. User-friendly navigation built in the USAREC also
enables participants to go through the simulation without feeling frustrated.

The Satisfaction component had the lowest rating 3.60, as compared to the other three components. The
unfinished session caused by technical difficultiesfailed to satisfy participants seeming expectation.

Qualitative Data

To make sense of the qualitative responses and how they are linked with the ARCS components, the
numbers and percentage of qualitative responses from each ARCS component were categorized by proposed codes
(see Table 2).

Table 2. Instructional codes compared across ARCS components (frequency and percent)

Attention Relevance Confidence Satisfaction
Parti cipant n=15 n=8 n=10 n=7
Responses

Freqguency % Frequency % Frequency % Frequency %
Interface 11 73 3 37 5 50 0 0
Content 5 45 8 100 7 70 4 57
Learning Support 2 18 0 0 2 20 5 71
I mplementation 2 18 1 12 3 30 5 71
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Asshown in Table 2, 73% of participants’ responses from the Attention associate with the Interface design
issues of the simulation. All responses from the Relevance are coded by issues rel ated to content, which indicated
the importance of program content while intending to establish relevance. The content is also relatively influential in
helping participants feel confident in finishing the program.

L earning support and Implementation of the simulation are identified as major elements to influence
perceived satisfaction from participants toward the simulation.

The questionnaire asked specific questions related to ARCS. For the Attention component, there were 15
responses. We then coded the responses using the four codes. For the 15 Attention responses, 11 talked about
design, 5 mentioned Content. Among the total eight responses from Relevance component, three addressed the
Interface design of the simulation while all of them were associated with the Content. Seven out of ten responses on
Confidence component of ARCS were related to the Content while majority of responses on Satisfaction component
are associated with Learning Support and | mplementation of the simulation.

Table 3. ARCS components compared across instructional codes (frequency and percent)

Interface Content Learning Support Implementation

n=19 n=24 n=9 n=10

Frequency % Frequency % Frequency % Frequency %
Attention 1 58 5 21 2 2 1 10
Relevance 3 16 8 33 0 0 1 10
Confidence 5 26 7 29 2 22 3 30
Satisfaction 0 0 4 17 5 56 5 50

In order to cross-examine the relationship among ARCS components and the coding system, the qualitative
data based on given codesisrearranged in Table 3. More than half (58%) of I nterface-coded responses are
associated with the Attention component. This might indicate that instructional interventions associated with
Interface issues may influence the attention component of motivation.

Among the 24 Content-coded responses, 33% are from the Relevance and 29% are associated with the
Confidence. These results indicate that the program content may have an influential effect to establish relevance and
participants confidence related to motivation, which also supports the finding from Table 2. Both learning support
and program implementation are influential in making participants feel satisfied. L earning Support-coded and
Implementation-coded responses tend to relate closer to Confidence and Satisfaction components than to Attention
and Relevance.

Asindicated in the qualitative data results, participants' responses tend to focus on: the design related
issues when reporting on the Attention component of the simulation; the content related issues of the simulation
when reporting on the Relevance and Confidence components; and learning support and implementation related
issues when reporting on the Satisfaction component of the simulation.

Regardless of the ARCS component the qualitative datais associated with, we see atendency that
participants for this study responded to learning motivation questions by evaluating the overall simulation primarily
for its content and interface design perspective.

Table 4. Coded responses ver sus total responses

Total Responses Total Responses Percentage
per Code
Interface 19 40 47.5%
Content 24 40 60 %
Learning Support 9 40 225%
Implementation 10 40 25 %
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Discussion

General Motivational Support

In general, participants rated the simulation as instructional software that stimulates attention, establishes
relevance, and builds confidence. The rating for the Satisfaction component of the ARCS model was noticeably
lower than others. Qualitative responses indicated that the students didn’t have opportunities to complete the
simulation due to experienced technical difficulties. During the simulation session, the server responsible for data
processing was acting more slowly than usual, which drastically decreased participants' satisfaction level toward the
program and influenced learning motivation.

Asindicated by Keller (1987b), in order to achieve desired motivational outcome on the Satisfaction
component of ARCS model, meaningful opportunities should be provided to participants to allow them exercise
newly acquired skills or knowledge. USAREC was designed to provide meaningful opportunities to participants
however the infrastructure supporting dissemination of the program failed to accommodate this need. Since
USAREC isintended to be accessible simultaneously by multiple users, the responsible sever needs to be capable to
processing immense amounts of calculations and provide feedback to participants simultaneously. During the
session for the study, participants and the facilitator encountered several technical difficulties causing delayed
automated feedback and slowed data processing. I nterrupted session thus caused participantsto feel bored and led to
alower rating on Satisfaction component of the ARCS model.

Keller (1987b) indicated that Confidence within the ARCS model could be constructed by building a
positive expectation for success, stimulating learning experiences that support or enhance learners' beliefsin their
competencies. A debriefing session was conducted after the simulation, which provided participants to reflect on
their previous actions and results. The “actual” learning in USAREC depends on the evolving reflection and
discussions occurred during debriefing sessions. The simulation establishes an environment that allows learnersto
evaluate their own performance collaboratively with peers and hence to construct their confidence.

Participants are likely to evaluate the performance of the simulation by looking at its content and interface
design. The learning support and program implementation from the simulation play important roles in stimulating
participants’ satisfaction toward the program. Qualitative responses coded as program implementation also indicated
its negative influence on learning motivation caused by the simulation technical problems.

ARCS Ratings ver sus Performance

Motivation isimportant in learning, but there is also an important effect on performance. In the case of the
simulation, the performance is the use of the simulation thereby impacting learning. Keller (1987b) suggested that
either insufficient or excessive motivation could lead to lower performance (see Figure 1).
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FIGURE 1. Relationship between motivation and performance

The half-inverted U curve (see Figure 2) that shows the relative placements of the ARCS model
components versus predictive performance. The figure illustrates the result from the audience analysis on their entry
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motivational level. We suggest the highest level of performance should correspond to the highest rating from IMM S
scale, that is, five. The acceptable range of motivational level might result in higher degree of performance. By
placing measured motivational levels on the half-inverted U curve, ARCS component-specific motivational
objectives can beidentified and further to design and develop corresponding instructional strategies. In our case,
ratings on Attention, Relevance, and Confidence components were relatively higher than Satisfaction component,
which helped us rationalize the lower limit of acceptable motivation level.
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FIGURE 2. Half-inverted U curve—Relative motivation levels of ARCS components versus performance level

Recommendations

Effective Implementation to Improve Motivational Effectiveness

In order to improve USAREC’ s motivational effectiveness based on Keller’'s ARCS motivational design
model, the simulation needs to provide opportunities for participants to apply acquired knowledge and skills. The
developmental team could focus on issues of enhancing the simulations stability and reliability. It is recommended
that the simulation be administered in a closed network that has independent servers and connection bandwidth. This
will likely avoid jammed connections and increase the server’ s cal culation speed. Depending on the criticality of the
simulation’ s operations, a backup server may be necessary to take over any troubled session. Capabl e technical
support personnel should be standing by on site where the simulation is delivered in order to immediately respond to
any situations. These suggestions will further help to evaluate the stability of the system. Once the system is stable
and operating reasonably, then studens will be able to apply their knowledge and skills over multiple sessions
thereby perhapsincreasing their overall satisfaction level.

Need for Systematic and Comprehensive Evaluation for Instructional Simulation Development

The USAREC team did not implement any instructional design modelsto develop the program. This
simulation required an immense amount of data processing. The process of designing and developing this simulation
israther complicated compared to other types of conputer-based instructional programs. Also due to a high turnover
rate of developmental team members, it is challenging to efficiently monitor the simulation’ sinstructional qualities
without aformal systematic approach. Thuswe identify an urgent need to deploy comprehensive instructional
evaluative means with an emphasis on program audience, instructional objectives, and technical infrastructurein
order to improve the simulation’ s overall instructional and motivational quality. A comprehensive and systematic
evaluation process should include audience analysis, formative evaluation, summative evaluation, and confirmative
evaluation. Particularly the technical infrastructure that supports the implementation of the simulation should be
consistently evaluated with regard to its compatibility, reliability, stability, and customizability.

Address Importance of Motivational Effectivenessin Evaluating Instructional Simulation

Keller' s ARCS motivational design model intends to be implemented prior to the full launch of
instructional development process. An audience analysis on their entry motivation level toward the instructional
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program is necessary to provide simulation designers information to identify motivational objectives and select
appropriate instructional strategies to achieve desired motivation level. Insufficient or excessive motivation level can
both lead to unwanted learning outcome (Keller, 1987). The instructional simulations’ sound features associated
with active learning, experience-based learning, problem solving, and high level of interactivity are effective to
stimulate learning motivation. However it isrelatively easy to over-motivate learners and make them feel
overwhelmed or confused about not knowing where to begin or end. We recommend the implementation of a
motivation level evaluation on the audience before, during and after the development of instructional simulations
thereby optimizing programs motivational effectiveness.
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Abstract

A team of researchers joined a devel opment company to create an interactive server-based
application to be delivered using a classroom of wireless handheld devices. This study examines the
instructional performance support issues related to the use of wireless network technology in a classroom.
The devel opment framework was based on prior professional development efforts and information on
developing a network in a classroom by the researchers and their partner corporation. Specifically, this
exploratory study looks at the instructional use and teacher performance support provided by the
networ ked assessment and discussion tool. The results of this study include: instructional modes, learner
usability and perceptions, teacher performance support, and instructional implications.

Introduction

Networking technol ogies have enabled the use of many applications, including e-mail, bulletin boards, and
the Web. These tools and others associated with networking have transformed the way we interact. As networking
technol ogies mature, educators have become interested in understanding and integrating these network technol ogies
in their classrooms. With the introduction of inexpensive and pervasive wireless networking, new instructional
methods are possible from the use of these tools.

Technology capabilities hold considerable promise for teaching and learning, but current practices may
prove insufficient in optimizing available resources and preparing individuals to learn in a resource-rich
environment. Hill and Hannafin (2000) point out that schools and classrooms need to become resource-intensive
where digital resources can be readily generated and accessed per specific goal of teacher and/or students.

Along with encouraging the use of technologiesin today’s classroom, as with any educational process,
there should be an assessment of the impact of these initiatives. The evaluation of any instructional tool cannot be
overlooked if continued use of the instructional tool is expected to bring about an impact on learning for students of
today and tomorrow.

Background

Roeing Corporation, in association with Lafayette Jefferson High School and Purdue University, developed
an interactive software application for the purpose of increasing student learning. The software intent was to
increase communication between teacher and students as well as among students. This classroom system was
designed to enable a teacher to elicit immediate individual responses from an entire class, implement electronic
testing, and promote creative classroom interactions. The system uses awireless network to connect both students
and teacher. Each student uses a PocketPC with a portable keyboard as a means of communication.

Our overall project goal was to develop and eval uate a communication tool that would allow students and
teachers to communicate in more productive and creative ways, thereby increasing learning. The project objectives
were twofold. First, the devel opment/implementation/research team wanted to design and devel op an instructional
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tool to support learning. Second, we wanted to conduct developmental research to investigate the support tool by
studying instructional usability

Tool Design & Development

Design Specifications
In order to meet the project goal of increased learning through the use of a communication tool, the project
team established several design features that we were interested in developing. We wanted the tool to facilitate
learning by providing teachers with the ability to (1) pose real-time questionsto the class, (2) view individual
student responses, (3) allow teacher evaluation of each student’ s understanding of the topic, (4) administer exams
electronically, and (5) allow interactive classroom collaboration.
Three design features were established to provide the functionality needed to create the desired learning
environment. The three software features included:
(1) Automated Response—teacher can, in reak-time, continually sample the opinions and cognitive
responses of class members during the class
(2) Electronic Testing—teacher can deliver randomly selected closed and open-ended test itemsto a class
of students
(3) Creative Interaction—teacher can collect and display narrative responses from a class of students

The ability for ateacher to get immediate individual interactive responses from students will allow the
teacher to identify topics that warrant additional review before moving on to new material. Thiswill alow ateacher
to immediately review troublesome material. This may also greatly reduce the time ateacher spends grading tests
and will allow more time for classroom activities.

Softwar e Development

The system consisted of awireless networked intranet server running the software application and a
PocketPC for each student. Based on the design specifications, the software was devel oped so that teachers can use
the system to create three types of interactions: aquick question (closed and open-ended items), atest (multiple
items), and a discussion thread. The use of these features will be described in the results section.

The introduction of PocketPCs into the classroom instead of desktop PCs might allow existing classroom
configurations to implement technology that would otherwise be limited to a PC |ab environment. The hands-on
environment might also spark additional improvements and enhancements of instructional concepts.

Developmental Research Methods

Based on the formative nature of this study, the research team determined that it was necessary to first
conduct an exploratory study to determine the critical issues associated with the tool prior to conducing an
experimental study. This exploratory study used surveys and observaions as the primary datato determine the
application’s efficiency and appeal to users. Due to human subjects constraints, we were only able to utilize
observation and system tracking data.

This study explored three major areas: (1) student learning and instructional usability (understanding
comprehension of the connection between learning and the software functions); (2) technology integration (teachers
skillsto integrate this system into their curriculum); and (3) usability of the interactive testing software on a
PocketPC-based network.

Based on the study’ s focus, several questions emerge that guided the data collection and dataanalysis:

1. Whatisthe classroom instructional usability of awireless group response system (defined as student
learning and engagement)?

2. What isthe usability and feasibility of an electronic group response system (defined as ease of use, product
efficacy, user frustration, and number of questions asked)?

3. How isclassroom technol ogy integration enhanced through the use of an electronic group response system?
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Instructional Modes Findings

The data analysis for each software feature resulted in the identification of arelated instructional mode.
Based on research observations, instructor perspective, and tracking data, this study’s findings are grouped around
these three instructional modes. The instructor used the tool in three different instructional modes: the Rapid
Assessment Mode (RAM), the Rapid Testing Mode (RTM), and the Open Discussion Mode (ODM).

Automated Response—Rapid Assessment Mode (RAM)

The rapid assessment mode is used to obtain an immediate assessment regarding student understanding.
The instructor selects or creates a quick question and then presentsit to the students. As students respond, their
inputs appear at the instructor’s workstation. If the instructor wants to assess students' perceptions or cognitive
thoughts, this mode enables the instructor to rapidly assess all of the students. This mode allows instructors to
quickly assess students, but also to compl ete the assessment in a comprehensive manner, i.e., to obtain desired
inputs from all of the students. The sampling rate is not limited to that associated with spoken |anguage assessments
(such as air time, personalities, competition).

Quick questions are presented to students in both open- and closed-ended items, including multiple-choice
and fill in the blank formats. The type of assessment item may be similar to that found in the RTM; however, the
purpose of the mode is different.

RAM Use Summary

During the Fall 2001 Semester, the RAM was used in atotal of 20 different class periods. Biology B2 used
the RAM during 6 class periods. Biology B3 used RAM in 5 different class periods. Genetics R2 and R3 used RAM
in 4 and 5 class periods, respectively.

There were atotal of 179 quick questions asked in the RAM. Table 1 shows the totals per class period. This
ranged from 2 to a maximum of 20 items. Overall, there was an average of 8.95 items asked per class that used the
RAM. On the average, 95.98% responded to the items presented. This could include a correct, incorrect, or even a
statement like “1 don’t know.”

Table 1: RAM Use Summary

Date ClassName Total Items/Class Ave % Response D N participants
Totals 20 179
Average 8.95 95.98 8.11 15.7

RAM—Techniques Used

In RAM, we found that the instructor used the quick questions with different techniques. These include
using complete electronic questions (including Electronic Stem, Distracters, Response) and partial electronic
guestions (including Electronic Stem, Verbal Distracters, Electronic Response or Verbal Stem, Verbal Distracters,
Electronic Response). In each case for the RAM, the instructor used the quick question to solicit quick, parallel
responses via the hand-held computer.

Complete Electronic Question

The Complete Electronic Question technique is when the instructor uses an item with an electronic stem
and distracters. These items can be created prior to class or during the class. As appropriate, the instructor will then
present a quick question to the students for consideration. We believe that most of the questions used with this
technique had been constructed prior to the classin which they were used.

Partial Electronic Question

The Partial Electronic Question technique includes both electronic stem with verbal distracters and verbal
stem with verbal distracter. These items are usually created on an as-needed basis. The instructor will think of a
question and want to rapidly assess the students, so hewill create a partial question (with electronic or verbal stem)
and then submit it to the students. Thistechnique is used frequently and spontaneously (see Table 2).

No matter which technigques are used, in each case the student responds using the electronic tool. In
considering the RAM, the instructor wants to rapidly assess as many students as possible. Whether the question is
presented electronically or verbally, students submit their responses electronically, thereby providing the instructor
with arapid assessment.
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Table 2: RAM Techniques Calculations

Electronic Question Technique Count Per centage
Complete Electronic Question 108 60.3%
Multiple Choice 55 50.9%

Short Answer 53 59.1%
Provided Distracters 103 95.3%
Distracters Not Provided 5 4.7%
Partial Electranic Question 71 39.7%
Short Answer 71 100%
Total Items 179

Instructor’ s Role

The Rapid Assessment Mode provided teacher performance support, in the sense that it provided the
instructor arapid diagnosis of how the students were learning or had learned the material at agiven time, as
reflected by their answers. In our study, the instructor was able to be flexible in his use of this mode by combining
different instructional approaches and mediato “customize” the learning environment. This flexibility was also
found with the Open Discussion Mode (see section on ODM).

In one biology class, for example, theinstructor provided areview, using slides and alaser pointer. He
asked the questions of the students verbally; however, the students responded by using the hand-held. In thisway,
the instructor was able to get aclear picture quickly of “where the students were at,” alowing him to diagnose
problems as needed.

From the instructor: “We reviewed the parts of cells and their functions. For a good portion of the review |

just sat at the desk and pointed to cell structures on the slide screen with alaser pointer. The questions were

likethis: "What cell structure am | pointing to?" or "What isthe FUNCTION of the cell structure that | am
pointing to?' These were not questionsthat | had typed in previously. Instead, | simply verbalized the
guestions (the "old fashioned way"!), so that what showed up on the students' screenswas simply (for
example): "Q#250" This progressed very smoothly. We were able to cover alot of review material ina

fairly time-efficient manner.” [Instructor Reflection, Biology Class, November 26, 2001]

RAM—Discussion
Considering al of the qualitative data, two strategic themes emerged based on the instructor’ s use of the
tool: confidence builder and increased student engagement and participation.

Theme: Confidence Builder

Because the rapid assessment mode provided rapid diagnosis of student learning at apoint in time, the
instructor was able to then pinpoint and call on those students who would not normally respond, perhaps dueto a
lack of confidence.

From the instructor: “ After everyone had answered, | would call on one student to say the correct answer

out loud. | found myself, of course, calling on a student who had entered a correct answer. This allowed

quiet, shy, under-confident students the opportunity to answer correctly in front of their peers when called
upon by theteacher. | tend not to call on aquiet, under-confident kid, especially if | don't think he knows
the right answer. Thistool allows meto "read their minds" and call on the kid who | KNOW knows the
answer. Possibly aconfidence builder for that type of kid????" [Instructor Reflection, Biology, November

26, 2001]

The effective use of this mode also appeared to increase instructor confidence in moving ahead with the
planned instruction. After presenting a question to the students, the instructor could rapidly assess whether the
students were at the appropriate comprehension level to proceed to the next stage in the instruction.

From the instructor: “ At the beginning of the class | gave the kids multiple choice questions one at atime

just to check for their retention of what we lectured on last time. Seeing all those correct answers rolling

in...gave me confidence to charge ahead today with the pre-lab, knowing full well that the kids understood

the basics well enough for usto move on.” [Instructor Reflection, Genetics, December 13, 2001]
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Theme: Increased Student Engagement and Participation

The use of the Rapid Assessment Mode enabled the instructor to confirm participati on/student engagement.
The instructor also used this mode to verify if students are following along. In doing so, students are encouraged to
mai ntain engagement because each student can be assessed at any point during a class.

From theinstructor: “... in biology classes we used the computersin alecture setting. Throughout the

course of the lecture (in both periods) | occasionally sent the students quick questionsto make sure they

were all "with me". I'm convinced that thisis a good way to make sure all of the kids are engaged...”

[Instructor Reflection, Biology Class, December 5, 2001]

Further, not only can the tool promote participation, but also it can assessparticipation in aquick and easy
manner. Again, because this assessment is rapid, students are more motivated to pay attention and focus on the class
activities. Because students are more focused, the instructional content can be reviewed in a short amount of time.

From the instructor: “ Things seem to be going well with the project. The kids seem totally comfortable,

competent, and confident with the computers. We have been doing some reviews on them (with quick

guestions). | like the way it "forces" every student to become actively engaged. | was struck Friday with the
fact that a great deal of material can be reviewed in arelatively short amount of time. ... when students are

engaged in thiskind of review session thereisn't alot of time wasted in the teacher having to manage class
clowns and distracting comments because their minds are all FOCUSED - due to the fact that they HAVE

to be engaged in this sort of activity!” [Instructor Reflection, November 3, 2001]

Electronic Testing—Rapid Testing Mode (RTM)

The rapid testing mode is used to present a series of questions to students. The teacher thereby obtains
immediate data on the test results and grading so that same-period feedback is possible. This mode utilizes
electronic questions like those used in the RAM. The mode’ s cognitive measuring ability isparallel to that of the
RAM. However, in atypical RAM, asingle question is presented and sometimes the questions are informal, i.e., the
teacher presents the stem using spoken language. The RTM is more formal. This would be much like a paper and
pencil typetest. Inthe RTM, the instructor can present multiple questions to the users, and can provide an
immediate feedback score based on their testing performance.

Dueto the limitations of this study, the instructor did not use this feature enough to enable us to present
findings and results related to this feature.

Creative Interaction—Open Discussion Mode (ODM)

The open discussion mode is used to engage students in an exchange of ideas to assess their
comprehension, application of knowledge, analytical skills, and synthesis abilities. Using the ODM, the instructor
presents discussion itemsto a group of students. This mode allows an instructor to pose an open-ended discussion
topic or questionsto students. The students discuss the topic or question by responding to the instructor and each
other by entering their ideas and then submitting them to be shared with the group. All of the comments are
presented on the screen of the handheld device in chronological order, starting with the most recent submission
added to the top of thelist. Theinstructor has the option of making student inputs anonymous.

The instructor manages the discussion by making submissions or by spoken language. As appropriate, the
instructor presents a new or revised discussion topic/question.

ODM Use Summary

Detailed use of ODM isdelineated in this section. The data are complied from research observations,
system tracking, and from the instructor’ s usage journal. The following table presents the use results for the open
discussion mode.

Table 3: ODM Results Summary

Tota Responses per Duration
Date % Response * Responses  Responses per Person Minute (minutes)
Totals 2528
Means 89.70 2.99 7.29 7.31

* Percentages of students responding assume 100% attendance

During the Fall 2001 semester, the ODM was used in 20 different class periods for atotal of 54 discussion
questions. Biology B2 used this mode 6 times with atotal of 15 discussion questions. Biology B3 used this mode 5
times with atotal of 19 discussion questions. Genetics R2 used this modein 4 classes for atotal of 10 discussions.
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Genetics R3 used this mode during 4 classes totaling 10 discussion questions. This averages out to 2.75 discussion
questions per instructional class in which they were used. There were atotal of 2528 responses with a mean of
89.7% of the students responding overall. This averages out to 2.99 discussion responses per student. On average,
each discussion submitted 7.29 responses each minute. Thisworks out to an average discussion length of 7.31
minutes per discussion.

ODM—Techniques Used

Inthe ODM, theinstructor can ask a question or present atopic or question for students to discuss and/or
answer. The discussions took place in asynchronous same-place environment with the instructor present to
moderate the discussion. In this mode, overall we found that close to 90% of the students participated in these
discussions.

Theinstructor presented a variety of discussion topics from reflection question about a video, ethical issue,
content issues, to comprehension-type questions. The comprehension questions are much like the quick questions
used inthe RAM, but in the ODM all of the students can see what the other students are thinking as well as respond
to their peers. On the whole, these topics tended to be more application or analysis type questions compared to the
RAM questions.

Students present their ideas and respond to each other. We do not have data to qualify the quality of the
responses, nor have we analyzed how an individual student performed and why specific types of comments were
made. For future studies, it would be important to document this performance.

Instructor’sRole

The use of the Open Discussion Mode in the classroom took many different forms specific to instructional
approaches. In this section we present the various types of use aswell asthemes that describe the outcomes of the
instructor using this mode.

Use: Facilitating Online Discussion
Theinstructor would occasionally enter new questions, as one might in aregular discussion setting,
facilitating the discussion.
“Inthe next class | repeated the same lesson plan, but | was able to (somewhat) better follow their
discussion on my screen...as | followed their discussion | occasionally entered new discussion questions
that they then responded to.” [Instructor Reflection, Biology Class, October 17, 2001]

Use: Private Feedback to Students
Insightful comments led to teacher use of private feedback via the handheld device.
“A couple of students would submit such excellent, insightful discussions remarksthat | felt the need to
praise them for it. But | wanted to do it privately. So | used the comment to student function in which |
typed acomment specifically to that particular student.” [Instructor Reflection, Genetics Class, November
19, 2001]

Use: Technology Integration

The instructor integrated technology as appropriate, combining the use of the handheld with other
instructional media, such as follow-up discussions of movies or using the overhead to address clarification
questions.

For example, theinstructor used the overhead, along with the handheld, to provide clarification for
guestions, following lesson review. In another case, the instructor integrated discussion of a newspaper articlewith a
movie regarding cloning of humans. Afterward, the students logged into the computer to discuss aspects of the
movie and how it related to cloning in the “real world:”

Theinstructor describes: First | showed them Monday's headline article in the Journal & Courier which

featured the story. Then | showed them the first 25 minutes of the " The 6th Day"... After the movie | had

the kids get out their computers and they discussed various aspects of the movie and how the movie was

both like and UNIike the real world of cloning. [Instructor Reflection, Biology Class, November 30, 2001]

Use: “Pro” and “Con” Discussions
In some cases, the instructor would post “for” and “against” types of discussion questions. The following
vignetteisillustrative of thistype of discussion that occurred.
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[The question: “Do you think it would be OK to clone humans? What are some reasons FOR and
AGAINST?’] Some students are reading, while others are typing in the handheld.

Two students are sitting together and working together. It is very quiet in the classroom; the only sound is
the clicking of the keyboard and stylus. Later in the class, the instructor asks another question. He indicates
to the researchers that the students appear comfortable, and then he “tests” that assumption by asking the
students what they think. They respond positively to the use of the handheld, to the point of not wanting to
leave the one question to go on to the next.

Instructor is now moving studentsto the second question. Instructor: “1 want to hear about that question.”
[The question: “Should the Federal government fund embryonic stem cell research? What are the reasons
FOR and AGAINST?'] Instructor asksthe class, “I just wanted to know—if this better than listening to
Instructor talk?’ The class responds, in unison, “Yes!!” Instructor tries to introduce another question, but
they (as a class) want to continue with the current discussion: One student says, “1 want to do more on this
one.”

Instructor to class: “OK, I'll tell you what—I" m gonna give you another question.” The students respond,
variously,” OK, hold on.” “Chill out, buddy!” Instructor then activates the third question,” Would you
approve of using embryonic stem cells from your embryonic cloneto cure your life-threatening disease?’
After five minutes, Instructor tries to wrap up the discussion, but students want to continue. “Not yet.”
[Observation, Biology class, October 29, 2001]

Use: Inviting Analogies
Theinstructor also asked for student anal ogies to enhance the review sessions.
Theinstructor describes: When we were finished with the review session, we then had a discussion. For
thisdiscussion | listed the cell parts on the chalkboard. The discussion question ... read something like this:
"Now that we have compared the cell to afactory, let's use adifferent analogy. How are the parts of acell
like the parts of acity?' | told the kids to just start discussing (on the computers) as many examples that
they could think of. Some of the students had great examples such as " The lysosomes (which eat up and
destroy old worn out cell parts) are like garbage collectors." "The nucleusislike city hall." [Instructor
Reflection, Biology Class, November 26, 2001]

Use: Case Studies
In one instance, the instructor followed review sessions by using a case study.
Today both biology classes used the computersin "discussion mode". We have finished our cell unit and |
was just introducing our next unit (mitosis & meiosis).
Then | gave them a case study, which told the story of a couple who had difficulty getting pregnant. They
produced several early embryosin an in vitro fertilization clinic, and had them placed in frozen storage for
later attempts at pregnancy. While the embryos were in storage the couple went through a divorce, so the
case study centered around the question of who should have custody of the frozen embryos. | gave them
several discussion questionsthat | had "preloaded" during first hour prep. [Instructor Reflection, Biology
Class, December 6, 2001]
In another instance, the instructor used the case study questions for discussion. The instructor participated
in the discussion and redirected it as necessary:
The discussion topic was on genetic testing of newborns...To kick off this discussion on the computers, |
gavethe students a case study... The case study had 5 different discussion questions at the end of it. | had
programmed into the server those questions before class. Asthe discussions progressed, | activated the
guestions one at atime. | also became a participant in the discussions on the computers, whenever | wanted
to redirect the discussions. [Instructor Reflection, Genetics Class, November 19, 2001]

ODM—Discussion
There are several themes that emerged from the data analysis of the ODM: higher level thinking; increased
student engagement and participation; and instructor motivation.

Theme: Higher Level Thinking

The instructor noted that, in this case, the students had fun but, again, there was an emphasis on their ability
to use higher-level thinking skills
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“Excellent discussions resulted. The kids had a great time but more importantly, they had to do some
synthesizing and evaluating (Hey! Those are at the top of Bloom's Taxonomy!!!)” [Instructor Reflection,
Biology Class, November 30, 2001]

Theme: Increased Student Engagement and Participation

Increased student engagement and increased participation emerged as acommon them. A common
occurrence was that the students did not want to stop when it was time to move beyond the discussion: Instructor
reflects on discussions for two different classes.

Both genetics and biology classes have had agreat deal of successin using the computersin the past few

daysfor discussions. In both courses, studentsreally got into it. | didn't realize before that this technique

may help teachers to not only meet the cognitive needs of students but also their AFFECTIVE needs. They

LIKE chatting in thisway on the computers (they're social animals!).

We discovered that the kids will respond to one another's comments- just like areal discussion! We also

discovered that there was almost 100% participation. Thereisno way | could get 100% participationin a

discussion the "old fashioned way" with nonacademic types. They did not want to end the discussion when

| told them it was timeto wrap up.” [Instructor Reflection, Genetics Class, November 3, 2001]

In addition to observing student engagement in his genetics classes (11th and 12th grade students),
instructor also found that there was increased engagement and student participation in his biology classes (primarily
9th and 10th grade students).

| gave them a discussion question that they responded to using the "discussion mode". They enjoyed it very

much and got the hang of it quickly! They just carried on, silently typing as they went. At the end of class

they did not want to quit! [Instructor Reflection, Biology Class, October 17, 2001]

Theme: Instructor Motivation

Another theme that emerged, perhaps in conjunction with the higher quality discussions, and student
engagement, was the apparent increased motivation on the part of the instructor.

Today in both genetics classes | lectured while the students took notesin their study guides. At one point |

posed a discussion question ("Why do you think older women are more likely to give birth to babies with

chromosome disorders?") and | had the students engage in the "discussion mode" on their computers. These
kids picked it up almostimmediately (as did yesterday's first year biology students), but the discussions
today were of higher quality as the students stayed "on task™" with the topic. It was exhilarating for me, as
an educator, to see them quietly and enthusiastically typing away and forgetting that | was even there! In
both classes they expressed a strong desire to keep discussing when | decided to bring closure to the

activity! They LIKE this!! [Instructor Reflection, Genetics Class, October 18, 2001]

Perhaps as aresult of hisincreased motivation, the instructor then made motivational comments to the
students. In one class session, following alecture/presentation on Tay-Sachs, the instructor activated a question,
“Would you consider prenatal diagnosis and abortion of afetus diagnosed with Tay-Sachs?’ As students entered
their responses, the instructor said to the class, “Can’t wait to print this discussion out so | can really get into it and
see what you’ re coming up with.”

Compar ative Analysis Results

This section of the report eval uates the basic capabilities and limitations of the electronic system by
comparison with what we designate “conventional instructional systems and tools.” Insofar as possible, these
comparative capabilities and limitations are classified as either:

Intrinsic (i.e., arising from characteristics and features which would probably be found in any use of
the electronic system) or

Situation-specific or temporary (i.e., associated primarily with the students, the teacher, the coding that
was incorporated in the tools, and the subject matter).

In listing and describing intrinsic features, we endeavor to isolate the impact that the tool by its nature
would likely have on awide spectrum of possible applications, given only that the teacher be reasonably competent
and willing to experiment to discover how he or she can best use the tool in ateaching environment. By listing and
describing situation-specific capabilities and limitations, we hope to suggest methods of improving or optimizing
features that are subject to change and may be improved by further work on the concept.
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Ease of Use

Results of the study indicate that virtually anyone who can read and write and is familiar with modern data
processing can understand and use the el ectronic system after only afew minutes of instruction and practice. Given
the current level of computer literacy within the population asawhole (at least in the United States and other
developed countries), ease of use could be classed as an intrinsic feature of the system. After the first lesson or two,
classes of 12 to 20 students were consistently able to take the equipment from storage and set it up in approximately
six minutes. If the equipment were set up before the class began (handhel ds and keyboards checked out and setup on
each student’ s desk), probably only about three minutes would be required to ensure that the students were ready to
begin a session. This includes accessing the correct web page for the class aswell aslogging in to the server. (This
assumesthat the hardware is part of the classroom. If students individually owned the device, this time might
decrease.) As currently programmed, once the electronic system is physically in place there is a simple path to each
of its available modes. If other modes are desired, a simple pop-up menu would still suffice. It appears that, for most
foreseeable applications, its ease of use would be assured.

Inasmuch as teachers and perhaps most students would already be familiar with the uses of a conventional
system, it is pointless to compare the ease of use of the two systems. The key point isthat, for anew system, the
€lectronic system isimpressive in terms of ease of use.

I mpact on the Classroom — The Changed Environment

The use of the electronic system changes the classroom experience and environment in ways that open
many opportunities to teachers and students. Some changes are obvious, but others may be unexpected. This
discussion covers some of the quantitative and qualitative ways the use of the electronic system changes the learning
environment.

The instructor used the open discussion mode with four classes, designated Bio B1, Bio B2, Gen R2, and

Gen R3. Using Bio B3 for 10/17/01 as an example, there were 80 responses from the class over the electronic
system. The class size was 20, and each student entered at least one response to the question. This equates to 80/20
or an average of four RESPONSES/PERSON. There was an elapsed time of 10 minutes while the discussion was
underway, so the instructor received an average of eight RESPONSES/MINUTE. As mentioned in afootnote to the
table, we have assumed that all students were present for the discussion. If any were absent during a discussion, the
overall average response rate would be greater than the 89 % appearing at the bottom of the table.

The datain the table helps support the following findings:

- The percentage of students actively and voluntarily participating through relevant questions and
answers during discussion periods is much higher when the electronic systemisin use. Whereasin the
study atypical participation rate was about 25 to 33% (often with the same students participating in
each class) when “conventional” teaching methods were used, the active participation rate when the
electronic systemisin useis around 90 percent and perhaps much higher. In the case of the electronic
system, the degree of participation by individual students also varies by topic and from day to day.
Even though use of the el ectronic system leadsto a great increase in participation, an “electronic
discussion” does not necessarily require more classroom time than does a conventional question-and-
answer face-to-face discussion. Thisis because the el ectronic-based discussion is essentially a parallel
discussion whereas a conventional discussionisa‘“one at atime, please” sequential operation. Thus,
the total number of student responses per unit time is much greater when the electronic system is being
used. Asarule of thumb, the information transfer rate between teacher and student isincreased by a
factor of about 2.5 when the electronic system is put in operation.

In an electronic discussion, the students tend to respond not only to the question posed by the teacher
but also to the responses being submitted by other students. The teacher becomes more of a moderator
than in the conventional case.

In the conventional classroom, the question-and-answer sequence tends to be “bang-bang” or rapid
response by both teacher and student. Our qualitative evidence appears to confirm that most written
responses are more considered and complete than are the verbal responsesin a conventional classroom.
This has obvious implications where higher-order thinking is desired. This appearsto hold true for
both teacher and student.

Thereissimilar datafor use of the rapid assessment mode. The student participation rate (96.2%) is even

higher than in the open discussion case described above.
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Assuming that most teachers and educational decision-makers would welcome an environment which
increases student participation by afactor of more than three and information-transfer rates by alike factor, we next
consider issues that may be of special interest to groups such as teachers, students, administrators, and technicians.

Impact on Instructor Preparation

In preparing their lessons for electronic-equipped classrooms, successful instructorswill need to plan for a
significantly different experience than before. Because the teacher/student question-and-answer interface is
essentially parallel rather than serial, as with the conventional systems, the teacher should have the choice of (a)
covering more material per class than before or (b) covering the same amount of material more thoroughly. Because
of the greater level of student participation (especially in the rapid assessment mode), they will be able to make real -
time changes in the subject matter to meet the emerging needs of individual students. They should anticipate
unexpected twists and surprising insights when in the discussion mode, and they will find that they need to consider
well in advance how their discussion questions should be phrased, how to expand upon or otherwise clarify
important subjects when they discover the need in mid-presentation, and how they can take advantage of a much
higher rate of inputs from the students. These seem to be intrinsic features of presentations based in large part on the
use of the electronic system. By making good use of the electronic testing mode of the electronic system, they can
expect to save time in some after-class activities and gain some guidance on follow-up needs.

Impact on Student Performance and Per ceptions

This subject requires more controlled experimentation to help enable us to perform a convincing cost-
benefit evaluation of the use of the electronic system. In the present discussion, we attempt to relate the very
favorable student responses to the intrinsic features of the system as a guide to further evaluation.

Confidence and Confidentiality

In the current electronic system, responses can be either anonymous or signed in the discussion mode. Our
observation was that they were almost always signed, but some students have remarked that they found it much less
stressful to enter aresponse in the system (even if signed) thanto expressit aloud before the entire class. The impact
of the higher participation rate and ratios using the el ectronic system may be measured directly or indirectly in the
quantifiable factors mentioned above: learning rate by type of learning, attendance rate, and student satisfaction with
the classroom experience.

“Canned” and Extemporaneous Graphic

Questions and answers in the observed classes were entirely narrative in nature as far as electronic system
inputs and outputs were concerned. The teacher always resorted to other tools when graphic presentations were
needed. The students never used graphicsin their responses, regardless of the tools the teacher used. Given the well-
demonstrated advantage of graphicsin many learning processes, the potential of using graphics with the electronic
system needs to be explored. Various simple graphic programs perhaps could and should be placed at the teacher’s
and students’ disposal using the electronic system. The small size of the screen may be alimiting factor in this
respect; however, this perhaps could be dealt with by including a single large screen in the system and enabling the
student to zero-in on parts of this screen as needed.

Taking Note of Taking Notes

An infrequent student complaint was that the hand-held computers and screen, small as they were, still took
up too much space on the students' desks. The students did not seem to take many notes whatever thetool in usein
the classroom, but it perhaps should be made possible to use the hand-held computer to save and index useful
commentsinput by themselves, the teacher, or other students, and to enter and save their own notes as a presentation
progresses.

Technology Integration

The section above on Instructor’s Role in the section on Creative Interaction—Open Discussion Mode
(ODM) contains some specul ations about the integration of added hardware and software with the electronic system.
A further possibility isthe integration of the electronic system with teleconferencing technology so that various
classrooms could interact in the lesson presentation. This capability, which might be used for special classroom
subjects, might have the advantages of enabling students with more diverse backgrounds and experiences to enrich
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the discussions. It might also permit the use of subject-matter specialists who could simultaneously share their
insights with alarge number of students, each in arelatively intimate setting.

We tend to think of technology in terms of tools or as the outputs of physical science. This of courseis not
an all-inclusive view of technology. Instructional methods will continue to evolve, and the electronic system must be
capable of accommodating the findings of instructional science. Additional research will perhaps enable usto
predict how the electronic system can keep pace with the evolving needs of the classroom.

Higher-Level Thinking

The section above on Instructor’ s Role in the section on Creative I nteraction—Open Discussion Mode
(ODM) also offered some subjective evidence that the electronic system fosters higher-level thinking, especially by
those who tend not to participate actively in conventional instructional situations. If thisistrue, it becomes one of
the principal intrinsic advantages offered by the electronic concept. It iswidely believed that automation and
advancing science in general tend to work against unskilled labor and in favor of those who can think creatively and
adapt to rapidly changing situations. The flexibility and power of the electronic system may prove able to improve
education in general and stimulate higher-level thinking in particular.

Conclusion

The electronic system creates a new learning environment to which the teacher and at least most students
responded favorably. However, there were instances in which the system was not used because of real or perceived
physical or software limitations. In most cases, it was easy to identify potential means of removing these limitations.

The electronic system has a number of qualitative advantages over other commonly used instructional
methods. Thiswas only demonstrated in asingle setting and in two presumably representative high-school courses.
The results were ailmost uniformly favorable. Because the teacher periodically used conventional methods of
instruction as well asinstruction based on the electronic system, it was possible to make some qualitative
comparisons with conventional methods. These were also favorable for the electronic system.

These favorabl e results appear to more than justify further investigation of the potential inherent in the use
of the electronic system. Quantitative evidence of higher-level thinking would be afocal point of such study. Of the
numerous paths one could take, that of translating the observed qualitative advantages of the system into quantitative
results that could be used by educational decision makers appears to be most logical and potentially useful. The
results of the work recommended herein will of course be most easily applied to environments similar to that to be
used in the follow-up study, but it should be possible to extrapolate the results and conclusions to numerous other
learning environments.
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Under standing E-dropouts?

JuSung Jun
University of Georgia

Abstract

The purpose of this study isto investigate the factors that affect the dropout of adult learnersin e-learning
through an in-depth literature review on the dropout of adult learnersin e-learning. Based on variablesidentified
fromtheliterature review of dropout in e-learning and the models of dropout dealt with above five constructs were
categorized: individual background, motivation, academic integration, social integration, and technol ogical
environment.

Introduction: K nowledge-Based Economy and E-learning
Our society is continuously moving towards a knowledge-based economy: an economy in which the
application of knowledge replaces capital, raw materials, and labor as the main means of production. The
synergy of combining new information and communication technol ogies with human skills has
dramatically altered job content and skills requirements at the workplace. (The Canadian V ocational
Association and UNEV OC-Canada, 2002)

The so-called information revolution triggered by advanced communication technologies such as the
internet has had a significant influence on our daily lives. The arenas of education and training are no exception. The
rapid rate of change demands an ability to learn to adjust quickly and assimilate large amounts of conflicting
information. In this environment, an ability to learn continuously is becoming imperative. The learning environment
for today's learnersis no longer set within the walls of a school, but rather iseverywhere, especially the Web and e-
mail. These advanced information technologies allow learnersto access a variety of learning activities beyond the
limitations of time and place. Responding to these potential of anytime, anywhere |earning, education and training
stakeholders have made considerabl e technology investmentsin recent years (The Software & Information Industry
Association [TSIIA], 2001). “Most now recognize the power of technology to transform learning into more flexible,
personalizes and accountabl e endeavor required by today’ s knowledge-based economy” (TSIIA, 2001). Whiteman
(2001) asserts that today's workplace environment necessitates knowledgeable, flexible, efficient, and adaptable
workers who are lifelong learners. He continues that “adult learners need to be updated on the latest changesin the
structure of the business environment” (p. 1). Elearning has the potential to meet the demand of today’ s business
environment for skilled workers who are lifelong learners. Elearning provides many potential benefits to both
companies and workers (National Alliance of Business [NAB], 2000).

Although e-learning has some advantages as an efficient and effective learning delivery media, the big
problem of e-learning is learner dropout. While e-learning seemsto answer alot of learner's needs, drop-out rates
are higher than those for face-to-face course campus-based learning (K nowledgenet, 2001). Svetcov (2000) claims,
“Itis generally agreed that attrition rates from online schools are higher than from traditional schools ... the online
student dropout rate [is] around 35 percent, [which is] 15 percent higher than traditional schoals....The fact is, much
of what passes for online education today would put most of usto sleep” (p. 3). More skeptically, Murphy (2001)
argues that e-learning courses without face-to-face classroom training have low success rates--only about 10 percent
of employees complete online-only courses. The "anytime, anywhere" nature of at-your-laptop learning all too
easily becomes "no time, nowhere"; the average dropout rate for online courses can run as high as 50 or 75 percent,
depending on the source (Ganzel, 2000). Although many studies related to e-learning have been conducted in the
field of adult education or HRD, relatively little concern has been given to why adult learners dropout. In addition,
there is not any research-based evidence about how and why the learnersin e-learning programs drop out. This study
will provide an understanding of the dropout phenomena of adult learnersin e-learning by clarifying the dynamic
process that results in the dropout of adult learners. The purpose of this study isto investigate the factors that affect
the dropout of adult learnersin e-learning through an in-depth literature review on the dropout of adult learnersin e-
learning.

Studies of the Dropout of Adult Learnersin E-learning

Although many studies related to e-learning have been conducted in the field of adult education or HRD,
relatively little attention has been paid to why adult learners dropout. There is no broad-based quantitative study
pointing to evidence of awidespread dropout problem for online training in the corporate world (Zielinski, 2000). In
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addition, there is not any research-based evidence about how and why adult learnersin e-learning programs drop
out. Of those studies of dropout of adult learnersin e-learning reviewed in this section, only afew provided a
comprehensive, theoretically -based, and explanatory framework from which to analyze the problem of dropout.
Opinion papers based on the authors' live instructing or managing experiences of e-learning are reviewed and are
discussed here aswell as several theory-based studies, because of their relevance to the conceptual framework and
findings of this research.

A study, the Learning Technology Acceptance Study: “1f We Build It, Will They Come?’ (2001), by the
American Society for Training & Development (ASTD) and The MASIE Center reveals the fact that dropout rates
for online training are high when learners are put off by one or more several factors. These factors include poor
incentivesto learn, lack of accountability for completing classes, problems with technology, and the inability of
poorly designed courseware to hold a student’ s attention. Based on its own experience as an e-learning provider,
Frontline Group (2001) also provides five reasons why adult learners drop out in e-learning programs: poor design,
failure to understand the new medium, not considering a variety of learning styles, lack of supporting systems, and
ignoring the self-selecting content needs of learners.

Based on studies conducted by e-learning providers and the opinions of e-learning experts, Frankola
(2001b) argues that adult leamers drop out in e-learning courses due to the following reasons: students don't have
enough time, lack of management oversight, lack of motivation, problems with technology, lack of student support,
individual learning preferences, poorly designed courses, and substandard/inexperienced instructors. Interestingly,
NY Uonline found that “e-learners who took only the asynchronous course were much less likely to complete it than
e-learners who also participated in live sessions’ (Frankola, 2001).

On the other hand, crucial interactivity with faculty and among other students can be important for the
success of acourse. Studies conducted by Sun Microsystems Inc. show that “only 25% of employees finish learning
content that's strictly self-paced, but 75% finish when given similar assignments and access to tutors through e-mail,
phone or threaded discussions’ (Frankola, 2001). Hossein Arsham, a Wright Distinguished Research Professor of
Statistics and Management Science at University of Baltimore, also points out that interactivity with studentsisa
key factor in explaining students' retention, based on the experience of teaching two courses of the first all-online
accredited Web MBA program (Elearningpost, 2001).

Thisfact is also supported by astudy (Towleset al., 1993) conducted in the field of distance education.
This study sought to evaluate the effect of faculty initiated contacts on student’ s persistence within alarge video-
based distance learning program, and showed that faculty-initiated efforts seemto have the greatest effect on
improving course persistence among freshmen students. Vrasidas and M clsaac (1999) examined the nature of
interaction in an online course from both teacher and student perspectives. They find that the structure of the course,
class size, feedback, and prior experience with computer-mediated communication (CMC) all influenced interaction.
In particular, findings showed that some elements of structure, such as required activities, led to more interaction,
and students who were new to CM C were not comfortable participating in the online discussion. In addition, “when
students do not receive feedback, they do not continue to post messages. Unless receive immediately feedback, they
feel they are posting to the network without any response” (Vrasidas & Mclsaac, 1999, p. 33).

According to Gilroy (2001), the CEO of the Otter Group, low enrollments and high attrition rates stem
from user dissatisfaction and the cause of this problem is the separation of people in time and space; but it can be
overcome by building environments where peopl e talk to one another, build rel ationships, and teach one another.
She continues, “While there is no simple answer, thereis one key ideathat has been overlooked in the design and
implementation of many of the e-learning programs on the market today”. That is, “learning is fundamentally both
social and experiential. It isthe context of the learning-all of the elements that comprise the experience around the
content-that is most important”. Based on the Otter Group's model of how best to teach and learn online, she
presents many elements that must be managed to create e-learning programs; Not too much content and too little
context, valued learning experience, course as | earning communities, personalization, and an open technol ogy
source.

A study, “ Student support services and success factors for adult on-line learners,” conducted by Greer,
Hudson, and Paugh (1998) examined a variety of student support services and four areas for student success from
the viewpoint of World Wide Web-based learners in the University of Central Florida College of Education,
Vocational Education area. They point out that the most common theme in terms of students' perceptions of success
factors were budgeting time, being self -motivated, and having supportive friends and family.

Shepherd (2001) argues that the reason why learners dropout is a simple one of motivation. In addition,
motivation has two determining factors: the first factor is a desirable outcome, whether this isthe achievement of a
personal goal, recognition from others or some form of tangible reward such as money or promotion. Thereisaflip
sideto this, in that the learner may be seeking to avoid some penalty, such as areprimand, disapproval or some
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financial disincentive. The second factor in motivation is the learner’ s perception of the likelihood, given that
learners put in sufficient effort, of the learner obtaining their reward or avoiding the penalty. If the means to the end
istoo tortuous, the motivation will drop regardless of how desirable the outcome may be. He maintains that “even if
the incentives are sufficient to get learners started, e-learning can place many obstaclesin the way of successful
completion. “Removing, or reducing the effect of these obstaclesis essential to curing the drop-out problem”
(Shepherd, 2001). These obstacles are inappropriate or inadequate content, lack of time and/or inadequate time to
learn, no support for their learning by peers and training mangers, and the assessment of the learner’s learning
process by tutors or managers.

Based on a case study, Chyung (2000, 2001a, 2001b) finds some reasons for dropout in online distance
education. These reasons are discussed under the Foundation Section (p. 14). Chyung, Winiecki, and Fenner (1998)
found that the satisfaction of adult learnersin an on-line course during the first or second courses was the major
factor, which determined learners' decisions about whether or not to continue in the program. Forty-two percent of
the students who dropped out expressed dissatisfaction with the learning environment as the reason; Another reason
given was a discrepancy between professional or personal interests and course structure. In astudy by Lim (2001) to
develop a predictive model of satisfaction of adult learnersin a Web-based distance education course and their intent
to participate in the future, she found that computer self-efficacy was the only predictor variable that was
statistically significant out of variablesincluded in the predictive model. The variables included in the model were
computer self-efficacy, academic self-concept, age, gender, academic status, years of computer use, frequency of
computer use, computer training, Internet in a class, and participation in aworkshop for Web-based courses.

Some e-learning experts present many strategies or tips for the success of e-learning. Interestingly, Augusto
Failde, senior vice president of global development at NY Uonline, proposes11 strategies that companies can use to
help ensure high course completion rate (Frankola, 2001a). These strategies are as follows: (1) develop a culture that
takes online learning just as seriously as classroom training, (2) do individual comparisons, (3) hold managers
accountable for the success of their employees, (4) use managers as role models, (5) create asocial dimension to e-
learning, (6) make expectations clear up front, (7) provide formal rewards, (8) track performance, (9) get personal,
(10) hold ateam competition, and (11) launch a communications campaign. He articul ates, “ God companies that
recognize the importance of human capital must motivate and support employees as they develop a commitment to
life-long learning” (Frankola, 2001). Broadbent (2001) also gives e-learning engagers some tips for e-learning
success. These tipsinclude; (1) focusing on a clear business objective, (2) don’t set very high expectations, (3) hire
consultants or some sort of service provider to handle all of e-learning needs, (4) don’t force e-learning on resisters,
(5) don’t evaluate. Black (1998) emphasizes the following; (1) offer short classes, (2) make graphics simple and
easy to read, (3) foster collegiality by asking students to contribute information about themselves and their interests,
(4) vary the way you interact with learners, (5) avoid superfluous media, and (6) use a combination of synchronous
and asynchronous instruction to reinforce new material, design assignments, and improve learner retention. Horton
(2000) contends, “ Successful virtual classroom courses usually depend more on human interaction than on
technological infrastructure” (p. 398). Hence, he points out that selecting a qualified instructor, keeping the class
small, and responding promptly and reliably are important in planning a Web-Base Training (WBT) course. In
addition to this, he suggests holding a pre-class get-together to overcomeinitial hurdles; publishing acomprehensive
syllabus; preparing learners to participate (e.g., the etiquette for online meetings); managing collaborative activities;
teaching the class-rather than just letting it happen (e.g., contact participantsindividually, help classmates get to
know one another, stay on the published schedule, keep office hours, pace learners, do not spend too much time
teaching the course software); conducting live events; making participants visible; and staying in touch after the
class. Khan and Vega (1997) contend that the Web design should be “logical, user-friendly, and meaningful” (p.
378).

As many researchers point out, motivating learnersis a very important factor to retaining them in e-learning
courses. “ Successful WBT courses rely on the self-discipline and focus of motivated learners’ (Horton, 2000, p.
418). He suggests some techniques that designers and instructors can use to keep learnersinterested, energized, and
enthusiastic. These techniques are: (1) set clear expectations, (2) require commitment, (3) feature the WIIFM
(what'sin it for me?), (4) make WBT fun and interesting, (5) offer bribes, (6) pace and prompt learners, (7) provide
encouraging feedback, (8) build alearning community, (9) intervene with unmotivated learners, and (10) redeem
troublemakers.

Driscoll (1998) contends, “Designing effective WBT requires knowledge of the unique characteristics of
adult learners and an understanding of the facilitator’ srole” (p.13). He outlines the characteristics of adult learners
as: real-life experience, problem centered learning, continuous learners, varied learning styles, responsibilities
beyond the training situation, and meaningful learning.
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Like Tinto’s model (1975), the two dimensions of integration, academic and social, form the core of
Kemper’s open learning model (1995). This model was developed through the process of validation of the model,
utilizing both quantitative and qualitative datafrom adiversity of sources. This model consists of several constructs
that affect outcome of studentsin open learning courses. The construct of entry characteristics that influences
integration variables consists of demographic status, educational qualifications, family status, and employment.
Kemper (1995) articulates that entry characteristic are not good predictors of final outcomes, because they are just a
starting point in determining how much difficulty a student islikely to face in coping with a course. He continues,
“Many students with apparently adverse circumstances do succeed” (p. 77). The social integration construct consists
of enrollment encouragement, study encouragement, and family environment and examines the degree to which
students are able to integrate their academic with the often conflicting employment, family and social requirements.
Kemper (1995) asserts that “social integration can be achieved, even in the face of an inhospitable social
environment, if atime and space for study are negotiated” (p. 88). The external attribution construct consists of
insufficient time, unexpected events, and distractions. The lower levels of socia integration affect the negative
academic integration of students. In the model, academic integration is spilt into the positive (academic integration)
and negative (academic incompatibility) tracks. Each construct consists of four indicators such as study approach,
motivation, course evaluation, and language ability. Academic integration is understood as “encompassing all facets
of acourse and all elements of contact between an institution and the students whether these are of an academic,
administrative or social nature” (Kemper, 1995, p. 99). In addition, GPA functions to some extent as an intervening
variable between academic incompatibility and dropout. At the final step of the model, a cost/benefit analysis, the
student has to make a decision about either dropping-out or completing study. Thisfinal step includes arecycling
loop that provides a mechanism for switching from one track to the other.

Factorsldentified from the Literature Review of Dropout in E-learning

Based on variables (see Table 1) identified from the literature review of dropoutin e-learning and the
models of dropout dealt with above five constructswere categorized: individual background, motivation, academic
integration, social integration, and technological environment.

Table 1 Factors Identified from the Literature Review of Dropout in E-learning

Qonstructs | | ividual - Academic | Socia Technological
Background Motivation Integration Integration Environment
Studies 9 ©9 9
- Incentives
- Lack of .
ASTD & MASIE accountability for ;egf]?]g:ems with
Center (2001) completing classes o0y
- Poorly designed
courseware
. - Extrinsic motivation-
(Aaz%lljt‘:g il;allde formal reward, team . _Socia_l
Frankola, 2001a) gg;“egfgtti'g’:s’ ‘itef' dimension
Broadbent (2001) : ‘N3'ee;r gf;‘;‘cattiig:s
- No evauation
- Challengeable
expectations - Interaction - Superfluous
Black (1998) - Clear business with learner media
objective
- Short classes
Brown (1996) ‘;uil:rpport from
- Attraction
Chyung (2000, - Confidence
2001a, 2001b) - Relevance
- Satisfaction
Chyung et al. o .
(1998) Satisfaction
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- Characteristics

Driscoll (1996) of adult learners
- Lack of
- - Lack of learner management/ .
F - Individual control of content wpsgrt - Lack of time - Technical
rankola (2001b) | learning . . hurdles
oreferences - Poorly designed -_Inexperlenced
course instructor
Frontline Group . - Poorly designed - Supportin
(2001)  Leaming styles (:ours:ey ? systerl)’rris °
- Budgeting time
Ealrgegér})et a. - Self-motivated - Supportive
friends and family
- Satisfaction
Giroy (2001 oty | s
y
- Personalization
- Live event -
- Incentive - Qualified
- Pre-class meeting |nstructors .
X - Interaction - Technical
Horton (2000) - Staying on the individual hurdles
published schedule contact
- Pacing learners .
- Making participants er(;g?cEt
visible
Hossein Arsham
(ascitedin - Interactivity
Elearningpost, with student
2001)
- Family
environment
- Enrollment
- Intrinsic/extrinsic - Poor/good encouragement
Kemper (1995) - Entry motivation language kills | - Study
charaterigtics - Positive/negative - Deep/surface | encouragement
course evaluation approach - Insufficient time
- Unexpected
events
- Distractions
Khan & Vega - Poorly designed
(1997) course
Lim (2001) - Sdlf-efficacy
NYUonline
(Cited in - Live session
Frankola, 2001b)
- Educational
level
- Number of credit
O hourstakeninthe | - Computer confidence - Lessstable
orn (2001) - study
current semester, - Lower motivation environments
and number of
previous distance
learning courses.
- Incentive
- Learner’s perception
of the likelhood of the oMt | ack of time
Shepherd (2001) learner obtaining their tra.'?“ng
reward or avoiding the managers

penalty
- Inadequate contents
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- Assessment of
learner’ slearning
process by trainers
Sun - Crucid
Microsystems interactivity;
Inc (ascitedin faculty and
Frankola, 2001b) learners
- Faculty-
Towleset a initieted
(1993) ! :
interaction
Vrasidas and - Prior experience | - The structure of the g:t:;acgt]::
Mclsaac (1999) with CMC course
- Feedback

Some Implications for the Study of Dropout of Adult Learnersin E-learning

Y ear after year, e-learning is becoming more popular because it allows training to be available on demand,
to be delivered remotely, and to keep up with the rapid pace of economic change. The flexibility of time, place, low
delivery cost, and program contents provided viae-learning is very appealing to workers who are trying to improve
their careersrelated to job performance or individual development as well as to training mangers. Undoubtedly, e-
learning based on the today’ s advanced technol ogies has been considered as the best |earning delivery mediafor this
purpose. At this point, it needs to understand the dropout of adult learnersin e-learning for more effective and
efficient e-learning operation.

The literature review has at least two significant implications for the study of dropout of adult learnersin e-
learning. First, it needsto build a holistic model that accounts for the phenomena of adult learners’ dropout in e-
learning. Whatever the setting, it is difficult to comprehend the reason for the learner’s dropout in adult education
and training programs becausethe reasons for dropout among learners are numerous and complex. Theory in the
area of learner dropout supports a multivariate framework to account for the complexity inherent in analyzing the
learner’ s participation in multiple spheres of activity (Osborn, 2001). Second, in addition, thereisaneed for
practical contributions of the new model of dropout in the field of adult education, especially, e-learning. This
means that any new model based on or including avariety of perspectives should have the power to provide
practical contributionsto the field of adult education. For instance, if adult learners drop out of a course due to
motivational factors, some prescriptive strategies developed in terms of a motivational aspect could be provided for
adult education practitioners of e-learning programs. Also, e-learning program designers and instructors could use it
to prevent or decrease the dropout ratein e-learning practice.
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Power Relationships Among Adult LearnersIn Online Discussions
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Abstract

The purpose of this paper isto present preliminary findings of a study dealing with the nature of power
relationshipsin a specific online learning setting, based on critical discourse analysis. The findings are that(1)
There were no differences of power inequality in gender, race, and social position among adult studentsin terms of
discussion initiatives, (2) There was much evidence that women used more powerless words than man did, and (3)
There were no differences in the use of powerful language between those who have relatively high social position
and those who do not.

I ntroduction

Power is akey element in al human interactions. Tisdell (1993) points to the structural inequality that exist
in society, the “ power disparity between racial minorities and the white majority, between the poor and the wealthy,
the undereducated and the educated, and women and men” and how “these power relations are reproduced and
mai ntai ned through the educational process” (p. 203).

Critical discourse analysis can be used identify and map power relationships in educational settings. Pratt
and Neshit (2000) argue that discourses are systems of thought based on language in the social sciences; hence,
“attention is drawn not only to vocabularies of speech or writing but also to how they imply awhole network of
social relationships and regularities’ (p. 118). In addition, they point out that the sociocultural discourse, which
posits that learning is inescapably based on contextualized social relations, precipitates questions about patterns of
social relations, power, and particularities of circumstance and settings” (p. 122). Cunningham (2000) suggests that
much of the field of adult education’s“rhetoric centers on the learners, asif the learners are disembodied creatures
and asif the social context, the social structures, the social classin which we all exist do not affect the process of
education” (p. 573). Wilson and Cervero (2001), in citing Livingston (1983), contend that to practically confront the
world of inequity, we need to understand the way it is, have avision for what it should be, and have strategies for
achieving our vision. They depict adult education as asite for the struggle for knowledge and power:

The social, economic, political, cultural, racial, and gendered power relations which structure all actionin
the world are played out in adult education. These systems of power are an inescapable facet of social reality and
almost always asymmetrical in that they privilege some people and disadvantage others. Regardless of its
institutional and social location or the ideological character of its content, any policy, program, or practice of adult
education represents this embeddedness in a structuring (but not pre-determined) social reality. In areal sense, the
power relations that structure our lives together do not stop at the doors of our classrooms or institutions that provide
adult education. (1 6)

Although there is a body of literature that discusses the types of interaction or the factorsinfluencing
interaction in online discussions for adult learners, there has been alack of research that specifically examinesthe
nature of power relations among adult learnersin online discussions. The present study employed critical discourse
analysisin an attempt to understand the nature of power relationships that occurred in the written discourse of two
online graduate courses.

The purpose of this paper isto present preliminary findings of a study dealing with the nature of power
relationshipsin aspecific online learning setting. This purpose is guided by the following research questions: (1)
What isthe nature of power relationshipsin the online discussions of online learning courses? (2) In what ways are
power and privilege expressed?

Literature Review

There are a considerable number of studies describing online discussions or comparing online and face-to-
face discussionsin adult and higher education. These studies have mostly focused on such subjects as (1) how adult
students participate in online discussions, (2) the comparative advantages and disadvantages of online and face-to-
face discussions, and (3) the relative merits of various instructional strategies for online discussions. However, most
of these studies have been given little attention to the nature of power relationships and the waysin which power
and privilege are manifested in the online discussions.
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Jeris (2001) explored how time and space, significantly altered through electronic mediation, affect the
power relations among adult graduate students who participated in an online course, providing the comparison of
power relations within online and face-to-face classroom discussion through a case study. The author pointed out the
power disparity that existed between women and men participating in online discussions, illustrating with the
following example:

...Inrelation to this comment, another student remarked, "1 was so embarrassed by something stupid | said
during my first MBA class that | made up my mind right then, | was not going to say another word. If it hadn't been
for this class, | would have kept that promise." Several students wanted to know why this student decided what she
said was stupid. She revealed that her comment was pronounced "utterly ignorant” by a mal e classmate who was
also aprofessional colleague in amore senior position.

Tisdell (1993) examined how power relationships predominantly based on gender but including race, class,
and age were manifested in higher educational classroom of adult students through observations of classes taught by
amale and afemale professor, interviews, and document analysis. She observed several significant factsin terms of
power relations: (1) the students who benefited from more interlocking systems of structural privilege tended to
have more power in the classroom from the perspective of their peers than the students who had less interlocking
privilege and they played the dominant role in the class, (2) the students contributed to reproducing structured power
relations in their reification of patriarchal values, (3) the male professor tended to exert more control than the female
professor, and (4) the middle-aged worren with more education tend to be more participatory, at least in classes
where affective forms of knowledge are valued.

Grob, Meyers, and Schuh (1997) examined sex differencesin power/powerless language such as
interruptions, disclaimers, hedges, and tag questionsin the small group context of a higher education classroom by
juxtaposing two competing theoretical frameworks: “dual cultures’ and “gender similarities.” Their findings
revealed that there were no significant differences between women and men in their use of interruptions, hedges, and
tag questions, which supports "gender similarities" approach to understanding sex differences and not the dominant
"dual cultures" approach for investigating sex differences. In other word, there was no evidence that men use more
powerful language while women use powerless language.

McAllister and Ting (2001) explored gender differences in computer-mediated communication in web-
based college courses, analyzing the 456 discussion postings of 34 studentsin 2 online college courses. Each
discussion posting was analyzed for seven variables: frequency, length, readability, audience, purpose, reference,
and format. The findings of the study suggested that male and femal e discussion items differed significantly in
length, use of indicatorsto specify a particular reader, purpose, and use of formal signature. However, male and
female discussion items did not differ in frequency, readability, intended audience, or references to personal
experience or outside sources.

Although all of this literature contributes to our understanding of power in online learning, it is clear that
additional work is needed if we are to understand power dynamicsin this rapidly growing educational format. This
study explored the ways in which power and privilege are expressed in the online discussionsin higher education.

M ethodology

This study explored the extent to which the structural power inequities that exist in society are reproduced
in an online classroom of adult graduate students; the study focuses primarily on power relationships based on
gender, but also explores potential power inequality related to race, socia position. In this study, the researchers
used critical discourse analysis (CDA) as aresearch methodology.

CDA is"atype of discourse analytical research that primarily studiesthe way social power abuse,
dominance and inequality are enacted, reproduced and resisted by text and talk in the social and political context”
(van Dijk, 1998, 1 1). Furthermore, van Dijk asserts that effective research using CDA has four key characteristics:
(1) It focuses primarily on social problems and political issues, rather than on current paradigms and fashions, (2) it
isemploys amultidisciplinary approach to understanding social problems, (3) rather than merely describe discourse
structures, it tries to explain them in terms of properties of social interaction and especially social structure, and (4)
it focuses on the ways discourse structures enact, confirm, legitimate, reproduce or challenge relations of power and
dominance in society.

Fairclough and Wodak (1997, pp. 271-280) summarize the primary tenets of CDA: (1) CDA addresses
social problems, (2) Power relations are discursive, (3) Discourse constitutes society and culture, (4) Discourse does
ideological work, (5) Discourseis historical, (6) The link between text and society is mediated, (7) Discourse
analysisisinterpretative and explanatory, and (8) Discourseisaform of social action. CDA focuses on the role of
discursive activity in constituting and sustaining unequal power relations (Fairclough & Wodak, 1997). In asimilar
vein, van Dijk (1996) articul ates the elucidation of the relationships between discourse and social power as one of
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the crucial tasks of CDA. In short, he maintains that CDA *“should describe and explain how power abuseis enacted,
reproduced or legitimised by the text and talk of dominant groups or institutions” (p. 84).

Dellinger (1995) saysthat socially situated speakers and writers produce texts and the relations of
participantsin producing texts are not always equal; there will be arange from complete solidarity to complete
inequality. He stresses that meanings arise through interaction between readers and receivers, and in most
interactions, users of language bring with them different dispositions toward language, which are closely related to
social positionings. In asimilar vein, Fairclough (1995) underscores that “analysis of texts should not be artificially
isolated from analysis of institutions and discoursal practices within which texts are embedded” (p. 9). As Kaplan
(cited in Dellinger, 1995) expresses, the text is multi-dimensionally structured and layered like a sheet of thick
plywood consisting of many thin sheetslying at different anglesto each other.

Resear ch Participants and Data Collection

Thetwo online classes, “G” and “O", selected for this study were Master's level research classes at alarge
state university in the southeastern United States. The same instructor taught the two online classes. In addition, the
contents and teaching strategies of the two courses the instructor adopted were the totally same. The graduate
students enrolled in the two classes consisted of 10 males and 31 femal es between the ages of twenty-three and fifty-
eight. All but two of the students were part-time students who had full-time jobs except 2 persons. Thirty-one of the
students were white and the others were of African descent. All of the students were adults (aged 24 or older),
though age data were not formally obtained.

The online course contained 10 units related to the concepts of educational research. Each class employed 3
small group discussionsin each of the 10 learning units. M ore specifically, for each learning unit, the instructor gave
discussion questions or set a discussion task. Each member of the group was required to make at least two
“substantive contributions” to the discussion of each unit. Theinstructor didn’t participate in the small group
discussions, because the intervention of the instructor could affect the small group discussion. However, in the unit 9
and 10 discussions of total group, two educational methodology experts facilitated their discussions.

Substantive contributions were defined as having three major characteristics: (a) The contribution must
relates either to the discussion task the instructor set or to the comments made by other group members, (b) it must
be well thought-out and well crafted, and (c) it must be at |east atwo sentencesin length. Each discussion wastime-
bound; there was atightly controlled time period during which students must make their contributions. The total
span of the discussion activity in the first to eighth unit was 1 week and that of the remaining were 2 weeks.
Ultimately, there were atotal of 1354 postings made in the two classes over the span of the semester.

Data Analysis
In this study, discussion postings were analyzed based on techniques of critical discourse analysis, closely
keeping in mind the primary tenets of CDA. As Fairclough (as cited in Joyce, 2001) notes that “thereis no set
procedure for doing discourse analysis; people approach it in different ways according to the specific nature of the
project, aswell astheir own views of discourse” (117). Van Dijk (1993) also points, “Critical discourse analysisis
far from easy. . . . it requires true multidisciplinarity, and an account of intricate relationships between text, talk,
social cognition, power, society and culture” (p. 253). Joyce (2001) stresses, by taking a position, researchers must
be self-reflexive in terms of their interpretations and analyses and maintain some distance in order to avoid
producing analyses that map directly onto their own personal beliefs.
In this study, our analysis was based on indicators of power/powerlessness drawn from studies by Grob,
Meyers, and Schuh (1997), McAllister and Ting (2001), and Tisdell (1993) to identify and analysis power relations
among participants. Theseindicatorsincluded: discussion initiatives, disclaimers, hedges, and tag questions. In our
analysis, we assumed the following:
a) A person who has more discussion initiatives is more powerful than those who have less discussion
initiatives.
b) Theuse of disclaimers, which are expressions of uncertainty (e.g. “1 guess,” “I suppose,” “I don’t know
much but,” “I’m not an expert but”), indicate alack of power.
c) The use of hedges, which include adverbs or adverbial phrases that convey either moderation or no
particular meaning at all (“kind of,” “sort of,” “probably,” “perhaps,” etc.) indicate alack of power.
d) Theuseof tag-questions (i.e., short questions added to the end of a declarative sentence, such as “doesn’t
it?’, “don’'t you agree?’, “you know what | mean?’, etc.) indicate alack of power.

Our analysis consisted of examining the 1354 postings—all of which were printed and collected into a
notebook—and coding them for these and other indicators of power/powerlessness.
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Findings
Finding # 1: There were no differences of power inequality in gender, race, and social position among adult students
in terms of discussion initiatives.
Initial analysis shows that there were no differences of power inequality in race, gender, and social position
among adult learnersin terms of discussion initiatives. Table 1and 2 represent the number of discussion initiatives
by participants for each class. For Class G and O, the discussions seem to be dominated by afew learners who have
more discussion initiatives. However, we need to consider the context of learning activities. Specifically, in the
cases of NP, MM, JH and CD (one black woman, one black man, and two white women) of Class G, although they
have much more discussion initiatives than others, we have to consider the number of non-replied discussion
inactivates. Thisis becausethe number of non-replied discussion initiatives accounts for the big part of the total
number and most non-replied discussion initiatives deviate from the discussion context. For instance, in most cases,
non-replied discussion initiatives were posted at the last minute because they were part of compulsory discussion
assignments. Included were such postings as greetings that didn’t need to be replied by others. In replied discussion
initiatives, as seen in Table 1and Table 2, VL and MM of Class G and MR and DS of Class O have more discussion
initiatives than others. They are all women who did not have high social positions except for VL who hasthe
relatively high social position of avice president for acompany.

Table 1 The Number of Discussion Initiatives of Adult Learnersfor Class G

earner
eEan|BB|co | TE| F|lLc| Ec| kG| H | Di|RI| LI Nk | WL |BL|MM | EO| NP | KS| AS| RW | W
Initiative
Replied 1 g (4 |4 |2 |6fa |2 |4 |6 |1 ]5]|6 |5 |06 [0 ]2 |6 |2 ]5 |3z |7
Non-
1z {1 [ flo]o|zs o |z |82 2|22 |2 |5 |8 |[o [.]|]w]|s |3 |2
Replied
sum 3 |5 |1s|1 |6 |5 |2 |5 (1|26 |7 |6 [12|12]|18 [2 |22|122|10]3 |9
Table 2 The Number of Discussion Initiatives of Adult Learnersfor Class O
earner
sa [ta|pbc|sc|keE|leH | ki|ea|ss [pPe|m | wW|TR|[MR| R |ER| DS| ss | Dy
Initiative
Replied 5 1 5 4 1 |3 4 |2 |7 3 |5 3 4 10 |6 |4 12 |6 |86
Non-
Restied 6 |6 1 3 |3 |3 1 |6 |3 |4 |4 |12 4 |1 1 |1 1 |6 |s
sum 1 |7 6 7 |14 |8 5 |8 |07 |9 |4 8 |12 |7 |s 13 |12 |1
Eve

n though there were no differences of power inequality in race, gender, and social position among adult learnersin

terms of the discussion initiative, there were two types of replied discussion initiatives.

Thefirst typeisto raise questions to induce the following responses. However, thistype was likely to use
powerless language such as disclaimers, hedges, and tag questions. Here are data to support this finding:
...l suppose the next logical question is can it be possible to have research generated under these ideal

ethical conditions? Any thoughts? (RW, WW, Unit 1, GC)

[Note: Thefirst two capital |etters indicate student’ s name. The followings indicate race and gender (e.g., BW=
black woman, BM= black man WW=white woman, WM = white man). Finally, the last |etters points the class (e.g.,
GC = Qclassand OC=0 class)]

...While think that common knowledge and research are equally important, | must
ask... Can knowledge be produced and imparted? (DS, WW, Unit 1, OC)

...Maybe it just seemstoo complicated to her? | know lots of people who are working in various areas of

adult ed who are essentially limiting themsel ves because they don't or won't use technology to access information on
topics that would help them with their work. Does that make sense? (BB, WW, Unit 3, GC)
...l can't think of any major decision in life that should not be researched first. Can anyone else? (LG, WW,
Unit 3, GC)

...Unfortunately, | can’t think of a good example of a variable that shouldn’t be

studied right now - can anyone else? (SS, WW, Unit 4, OC)
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...Yet, | think it safe to say that it would be highly offensive and presumably unethical to research driving
habits based on ethnicity. any thoughts on that? (DJ, WM, Unit 4, GC)

...What if the first 100 students they meet are just exiting a class or seminar, therefore they could all be the
same year or major/interest which might affect the results? And wouldn't they be excluding students who didn't have
aclassor reason to be at that spot on campus that day? What if the group all happened to be either frequent users
of the union, or else non-users? More ideas, anybody? (MR, WW, Unit 5, OC)

Wish | could post a graphic rather than explaining this. Hope you see what | trying to explain. Isthiswhat
the rest of you understand with regard to Question 7? (NP, BW, Unit 7, GC)

...l think we could add a lot moreto this question, it seemed hard for me to answer it, so | wanted to try
and tackleit first. Anyone have any other ideas?? Hard for meto grasp everything in this chapter, but I'mtrying!
:0) (JR, WW, Unit 7, OC)

...Also, page 448 lists four main threatsto internal validity: mortality, location, instrumentation, and
instrumentation decay. Have you seen this condition occur in your own experience? (JW, WM, Unit 9, GC)

The second type of discussion initiativesisrevealed by student’ ssuggestions of their own opinions. In thistype,
they did not use powerless language. Below are data to support this finding:

...Isresearch knowledge better than everyday knowledge? I'mnot sure if oneis better than the other
generally speaking. | believe that oneis based on the other. Research is based on everyday knowledge, behaviors,
events etc.. | seeresearch asatool to examine, discover and validate those truths about everyday knowledge. (AS,
BW, Unit 1, GC)

...however, my point hereisthat if the information will be tainted then the educational research is not
important enough to justify the inconvenience and time loss it causes participants. (PL, WW, Unit 2, OC)

...There are limitations but the importance of descriptive statistics in educations or
just in our daily lives cannot be denied. (RJ, WM, Unit 7, GC)

...Usually, researchers of thistype gather information through naturally occurring situations because they
want to see how and why things happen. Thisis my understanding of qualitative research. (SJ, WW, Unit 10, OC)

...l ammore interested in qualitative research because it ismore "hands on" as the researcher; involves
mor e detail and description which | tend to do more of in my line of work. One tendsto get a "better picture” of the
results| think with qualitative research. (DB, BW, Unit 10, OC)

Finding # 2 There was much evidence that women used more powerless words than men.

According to Grob, Meyers, and Schuh (1997), “typically, research on powerful/powerless language use
and gender has linked power language with men and powerless language with women” (p. 283). The finding of this
study is also consistent with this. W hile women participants used relatively powerless language, men participants
did not. The followings are the examples of the use of language by men:

Thanks BL for agreeing with me. The bottom line is how the knowledge is applied. Whether it isthrough
everyday practical means or by controlled experimentation, the true variable is application. (CD, BM, Unit 1, GC)

| do hateto straddle the fence on anissue, but I'mreally at a loss to describe either scientific research or
common knowledge as "better." I'll keep thinking.... (DJ, WM, Unit 1, GC)

...As one of the posts pointed out (I have a hard time keeping track when I'mreading through them), the
answer in part depends on how you define terms such as "educational research” and "inconvenience.” Take for
examplethe articlein today's AJC regarding the charter school in Lithonia (available at
http: //mww.accessatl anta.com/aj c/epaper /editions/friday/metro_c3a5f3b1e1a551070058.html). (TR, WM, Unit 2,
0C)

...Sometimes the "best" decision just hasto rely on an ounce of available research and a ton of personal
expertise. (DJ, WM, Unit 3, GC)

Hey guys, | think that question 1 b. would not be a cluster sample, it would be a two stage random On p
111, thisisillustrated where a sample of clustersis randomly chosen, then a sample of individuals fromwithin these
clustersisthen randomly chosen. Hence the two stages. (GJ, WM, Unit 5, OC)

That being said, | do believe that personal privacy is one consideration that may reasonably limit the use of
variables, but since thisrelatesto theindividual, it should not necessarily limit inquiries that seek to understand
phenomena related to populations at large. (LJ, WM, Unit 5, GC)

...s0 the bottomlineis that any quantitative study is out of the question.... (GJ, WM, Unit 10, OC)

In contrast, women used more powerless language such asdisclaimers, hedges, and tag questions:
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We cannot assume everything researched is factual information. This is another thing to think about when
debating the benefits of knowledge gained through researchers and everyday research, isn't it? ...(VL, WW, Unit 1,
GC)

...Frommy novice's perspective, | think that to obtain value from knowledge produced by research,
especially better value than from everyday knowledge, the research has to have been conducted and presented in an
ethical manner. (RW, WW, Unit 1, GC)

I think both types of knowledge is not so much better than the other but actually "go hand in hand”;
dependent of the other. (MR, WW, Unit 1, OC)

While pure academic research does have a lofty aspiration for seeking truths, we have to remember that so
little (if anything) in thisworld is value-neutral. Although the basic facts reveal ed by research may be unbiased,
how they are used most assuredly are not. ...in my own humble opinion, of course! :) (DJ, WM, Unit 1, GC)

I'm not sure why thisisthe only group for thisunit... (DL, WW, Unit 4, OC)

Hi PL, I'mnot totally sure about this, but | think the quantitative ones are a matter of degree. Yes, | know a
person can have blue eyes or VERY blue eyes, but in general, they'd just go in that category. But you'reright, there's
till room for deciding how you want to classify something, | guess it depends on the research and its purpose. (MR,
WW, Unit 4, OC)

...Arethose part of the population or the ecological (setting)? Sorry to have questions instead of answers
but | want to make sure that | understand this. (VN, WW, Unit 5, OC)

...I guessthen, that for 7, the larger the standard deviation, the more heterogeneous the scores, istrue,
because they are spread out more, or vary more. Isthat right? Help! :-) (MR, WW, Unit 7, OC)

| think that rather than being negative (or positive) the score would be very low, close to 0.0 -- meaning no
correlation. | understand negative correlation to be as one increases, the other decreases (a pattern if plotted would
slant fromtop left to bottom right) -- in other words, a hegative relationship (but a relationship none-the-less.) ...Am
| completely off base? (KJ, BW, Unit 7, OC)

...l amnot sure an outsider doing a personal interview would work all that well, but trust might be
established. (DS, WW, Unit 9, OC)

...To me qualitative research seems like it would be more interesting to conduct rather than quantitative.
(SA, BW, Unit 10, OC)

Finding # 3: There were no differencesin the use of powerful language between those who have relatively high
social position and those who do not.

Some participantsin the two classes have relatively higher social positions than others. For Class G, DJ
(white man, director for an university institution), NP (black woman, administrator for K county public schools), RJ
(white man, chief operating officer of the company's sponsored M SC Union), and VL (white woman, vice president
for acompany) have relatively higher socia positions than others. For Class O, SC (white man, director of field
operations and training for an university institution), CH (white man, program manager for an airline), TR (white
man, circuit juvenile court judge), and DY (white woman, program director for a4-H Center's environmental
education program) have relatively high social positions.

Likethefirst finding above, there were no differences in the use of powerful language between those who
have relatively high social positions and those who do not. In fact, they often used powerless language similar to the
other students. Some evidence for thisfinding are:

...But it'snot valuable just because it's research-based; it's valuable becauseit's relevant. That make
sense? (TR, WM, Unit 1, OC)

...l wonder if it isever common for researchersto state a hypothesis they are biased to believe isfalse? In
other words, just doing to research to proveit incorrect? (DJ, WM, Unit 4, GC)

He or she does not feel strongly about an issue to respond directionally, so a nondirectional hypothesisis
formed. By stating things as"either" "or", the results will lead one way or another. Thiswould "save face" when
the hypothesisistested and conclusions made. Just my thoughts... (VL, WW, Unit 4, GC)

...l want to make sure | under stand this properly, so give me your thoughts?????? ... (NP, BW, Unit 7, GC)

| am not sure an outsider doing a personal interview would work all that well, but trust might be
established. (DY, WW, Unit 9, OC)

Am | being narrow minded or limited in my thinking? What should a researcher do in the case of
witnessing “ harmful, illegal, or wrongful behavior?” (RJ, WM, Unit 10, GC)

Conclusion
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Discussionsin online learning settings are very different from those in the face-to-face environment.
Specifically, “group interactions are difficult and complex in an online environment where a clear sense of personal
presence is difficult to maintain” (Williams, Watkins, Daley, Courtenay, Davis, & Dymock, 2001, p. 2).
Accordingly, we can assume that power relations among participants in an online learning environment reveal very
different aspects from face-to-face classroom discussions. That is because social cues such as eye contact, body
language, facial expression, and voice tones are totally absent in the online discussion environment. More often than
not, power relations among people are likely to appear with those cues in the face-to-face classroom discussions.
However, in online discussions, written language alone is the most important factor that can uncover the power
relations among peopl e.

The findings of this study reveal that (1) there were no differences of power inequality in race, gender, and
social position among adult students in terms of the discussion initiative, (2) there is much evidence that women
used more powerless words than men, and (3) there were no differences in the use of powerful language between
those who haverelatively high social positions and those who do not. Interesting enough, male participants used
more powerful language than female participants in online discussion learning settings did. Thisfinding is consistent
with the fact that powerful/powerless language use and gender has linked powerful language with men and
powerless |language with women (Grob, Meyers, & Schuh, 1997).

At this point, we may be able to conclude that the online discussion environment attenuates the power of
the privileged people established by atacit consent in terms of the last two findings, (2) and (3). However, before
coming to any definite conclusions we need to conduct comparative studies on power relations among learners that
occur in both online discussion and face-to-face classroom discussion environments.

AsWilson and Cervero (2001) point out, the systems of power that structure all action in the world are an
inescapable facet of social reality and usually asymmetrical in that they privilege some people and disadvantage
others. The burning problem isto disclose the unequal power relations between people who have the privilege and
those who do not.
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Technology-Literate Students? Results From a Survey of Freshman Students
at Colorado State Univergity

Karen Kaminski
Pete Seel
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Abstract

There are contradicting beliefs about student information technology skills. Thefirst isthat high school
students know mor e than faculty about computer s and information technology. The second is that incoming
freshman do not have the information technol ogy skills needed and faculty do not have the time to teach these skills
in addition to their course content. Thiswas a topic of discussion on the Colorado State University campus.
Questions included: Who isresponsible for teaching the students the skills they need? and What skills need to be
addressed? A committee, including representatives from faculty, library, academic computing, and college I T
support staff, was formed to investigate these issues. They designed a survey to support or reject the hypothesis that
adigital dividein I T-based knowledge and experience did exist in the freshman newly arrived on campus. This
paper presents the need, methodology, and results from this survey.

I nformation Technology Literacy

Institutionsin higher education have anecdotal evidence from faculty and support centersthat define a
fundamental “digital divide” in computer-based skills that students bring to post secondary education. Although
Edminston and McClellend (2001) remind us that predictions were made in the early 90’ s that computer literacy
courses would no longer exist by the year 2000 observations suggest aremarkable rangein students’ knowledge
about information technology (IT) concepts and software skills. In fact, in arecent study conducted by Hackbarth
(2000), elementary school students were reported to have only 10-60 minutes of access to information technology
each week. Dueto thelack of accesstime at school, it is presumed that K-12 students are gaining their technology
literacy at home. The National Assessment of Educational Progress found that 41% of eighth-gradersin free and
reduced lunch programs have home Internet access compared to 72% of their financially better off peers. Sax, Ceja,
& Teranishi (2001) suggest that these disparitiesin pre-college use of information technology, if not attended to,
may seriously compromise some students’ ability to succeed to the fullest extent in college. In such an inconsistent
environment, instructors cannot assume prior knowledge of even the most basic of IT skills. Faculty are under
increasing pressure to incorporate technology into their teaching and learning activities, and devel op technology
literate students upon graduation. Unfortunately, the inconsistency in student skills makesit difficult to design
effective technology enhanced instruction.

This dilemmais not a new phenomenon on campuses, but the search for possible solutions has taken on an
increasing urgency inthe past decade. The ability to effectively use computersin the workplace is now important in
almost every profession. The U.S. Department of Education’s report to the Nation on Technology and Education
(1996) recognized that technol ogy literacy “ has become as fundamental to a person’s ablity to navigate through
society astraditional skills like reading, writing, and arithmetic.” Information Literacy is defined in this report as
“computer skills and the ability to use computers and other technology toimprove learning, productivity, and
performance.” (p. 1). Theincreasing use of technology in higher education reflects this ubiquity. If the basic
knowledge of information technology is so central to the education of al citizens, it begs the question of how
educators should address the curricular issues involved. In 1999 the Computer Science and Telecommunications
Board (CSTB) of the National Research Council published their seminal report, Being Fluent with Information
Technology. The book was the culmination of atwo-year national study by the Board’ s committee on Information
Technology Literacy (CSTB, 1999). The report addressed the centrality of information technology in modern lifein
the United States and the related implications for higher education. It sought to answer the question “what should
everyone know about information technology in order to use it more effectively now and in the future?” It made a
significant distinction between information literacy and information fluency. The report argued that, since digital
technology is evolving at such arapid rate, superficial attemptsto promote simply literacy by stressing the
acquisition of basic skills such as word processing would be too modest agoal (CSTB, 1999). The acquisition of
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information fluency implied a broadening of the learner’ s knowledge base to include fundamental 1T concepts and
capabilities that would enhance the learning of knew digital skills.
This holistic approach isimportant in higher education where a narrow focus on digital skills acquisitionis
often perceived as a simplistic solution that is dismissed with the epithet “too vocational.” The CSTB report stresses
that the development of I T concepts and capabilities must be linked with skills acquisition to transform literacy into
fluency in aprocessit labeled as“FITness’. The repost succinctly outlined three significant components of
FITness:
contemporary skills, the ability to use today’ s computer applications
foundational concepts, the basic principles and ideas of computers, networks and information, the
how and why, and
intellectual capabilities, the ability to apply information technology in complex and sustained
situations.

These are further broken out into ten components of fluency for each focus area.

While the traditional approach to improving computer literacy is focused on skills, the FIT model is
valuablein its balanced approach. One can argue that the enhanced study of information technology should not be
pursued as something to be grafted to the higher education core curriculum but should rather be an integral element
of it. Thiswasatopic of discussion on the Colorado State University campus. Two primary questions evolved:

1. Whoisresponsible for teaching the students the skills they need?

2. What do we need to teach the students?
A committee was formed to investigate the issue. This committee was facilitated by the Assistant Director in the
Office of Instructional Services, membersincluded representatives from faculty, library, academic computing, and
college IT support staff. Review the Website at http://www.col osate.edu/webct/computer_literacy survey/ for alist
of committee members, the survey questions, and the full results.

How CSU Addressed the Questions

The committee examined the information technology literacy issue from numerous angles. In agreement
with Hirt et. al. (1999) who completed an assessment of computer skills on the Virginia Tech campus, we
determined that we needed to examine which groups on campus were using which types of technology and how
skilled they are in using that technology. Although in 1999 the study was unable to find studies related to
information literacy, we were able to find a handful (Edmiston & McClelland, 2001; Hackbarth, 2001; Olsen, 2000;
Sax, Ceja, & Teranishi. 2001) which led us to believe that we needed to assess the status specifically at CSU. We
first determined what support systems were already in place. The only centralized student support for information
technology isthe Help Desk which is staffed by the Computer Training and Support Services. While this desk
provides answers to questions such as how to connect to the Internet, set up dial-up accounts, set up an eldentity,
and forgotten passwords, they do not provide any formal training for students. Additional student support is based
on student technology fees. Each college setsits own technology fees which need to be approved by the studentsin
that college. Thisvaries between colleges and impacts the level s of support they provide for their students. For
example, the College of Business requires all incoming freshman to attend a one-week boot camp before the start of
the fall semester. During thistime the students receive instruction in the basic technology skills they will need for
initial course work. Thisincludes setting up email accounts and learning how to access the college’ s networked
software and drives. The College of Agriculture offers one-credit elective courses that cover use of software such as
Microsoft Word and Excel. Other colleges do not provide structured technology training. The existing training
programs were based on a perceived student need. We determined that, if we hoped to make effective
recommendations for student support in information technology literacy and faculty support for enhancing student
information technology fluency, we would need to collect data on students’ current literacy levels. We examined
potential methods for collecting information from the students.

M ethodology

The committee determined that a survey would be the least invasive way to collect the information. An
electronic survey would be the easiest and | east expensive on the front end but if we wanted full representation,
including those students who did not possess strong technology skills, an electronic survey would certainly eliminate
asignificant part of the target population. Therefore we decided a paper-based survey would illicit the most
significant results. CSU had recently initiated a one-credit Freshmen Seminar course which is required for all
freshman and transfer students. Thiswould give us access to all freshman enrolled in the fall of 2001 without
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concern of anyone completing the survey twice. Once we had determined the method and population, each member
of the committee submitted alist of questions they felt would be appropriate for the survey. The facilitator compiled
alist of al the questions, eliminated duplicates and grouped the questionsinto categories. At this point, we had
many varied questions and the survey would take too long to complete. Thelist of questions was refined based on
hoe we believed we could apply the responses. Some of the questions would provide interesting information but
were not applicable to the actual intent of the survey. We narrowed the list down to 71 questions and the response
format was designed to allow us use a scantron form to collect the information.

Drs. Kaminski and Seel met with the Vice Provost to discuss the survey and obtain support. The survey
and intent was presented to the Council of Deans who made a couple of recommendations that were incorporated
into the survey. The Vice Provost then sent amessage to all Freshman Seminar faculty/instructors stating her
support for and the importance of the survey. She also requested they allow for timein their classes for student to
complete the survey. Her office provided uswith alist of all freshman seminar courses, the instructor, the days,
times, and locations of the classes.

Once the survey method and questions were approved and submitted to the IRB for exempt status, we field
tested the survey with one freshman seminar. The students not only completed the survey but were asked for
feedback on the clarity of the questions and additional comments. We made afew grammatical modifications from
thisfield test. We also ran the data so we could examine the output from the scantron system and ensure we would
be able to analyze it. Once this phase was completed the process became the mechanics of implementing the survey
and disseminating the results. Enrollment in each freshman seminar islimited to 19 students. There were 214
seminarswith atotal enrollment of 3,898 students. To distribute the survey, the committee made 4,000 copies of the
survey, grouped them in stacks of 20 with 20 scantron forms and a copy of the letter from the Vice Provost and
placed them in an envelope which was labeled with the course information. For distribution purposes we enlisted
assistance from the University Instructional Technology Committee (UITC). Each of the nine colleges hasa
representative on this committee. The UITC member contacted faculty and set up atime within athree-week period
to complete the survey. They visited the classroom, distributed the survey, collected it, and returned them to the
Office of Instructional Services. Once all the surveys were returned, the scantron forms were compiled, incompl ete
formswere culled and the surveys were delivered to be run through our scantron system.

Theresults were returned in atext file that contained the information on each form. We elicited the help of
astatistics instructor for data analysis. He imported the information into SPSS for analysis and tabulated all results
for overall freshman class response frequency as well as frequency of response by college. He then completed
additional analysis based on sets of questions and skills.

Findings

Our design worked well. We received surveys from 155 course sections for areturn rate of 72%. Of 3898
students, we received 2102 correctly-completed surveys for aresponse rate of 54%. There were some faculty who
refused to allow for timein their classto participatein the survey.

Demographics

Of the responses, 1933 were freshmen, 118 sophomores, 28 juniors, and 7 transfer students. The majority
of the respondents were 18 years old (1313), 660 were 19 years, and 22 under 18 years. There were 793 male
respondents and 1268 femal e respondents. Although we decided not to include detailed questions about the students
high school experience, we did feel that information regarding the size of their graduating class and if it wasa
Colorado school would provide us with important demographic data. Of the respondents, 1587 or 75.5% indicated
they did graduate from a high school in Colorado.
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Table 1 Graduating Class Size

N Number of Students

129 less than 50 students
179 51-100 students

276 101-299 students

458 201 — 300 students
1049  more than 300 students

We included two questions regarding information technology presence in high school. Only 500 students indicated
they had taken a programming course in high school and 291 indicated they had taken a Web development classin
high school.

Hardwar e Information

Some of the more interesting data included information on computer ownership. Only 7% or 150 of the
students indicated they did not own either alaptop of a desktop computer. Of these, 1286 or 61% indicated that
their computer was less than one year old.

Table 2 Hardware Ownership

Hardware N %
Desktop 1136 54.%
Laptop 569 27.%
Both 230 11%
Printer 1722 8%
Scanner 445 21%
CDROM 1823 8™
RD-recordable 1083  52%
DVD 989 47%
Network Interface 1091 52%
PDA 250 12%
Email

As communications over the Internet is one of the most common uses of information technol ogy, we asked
the students specific information regarding their use of electronic mail. The majority of the students, 98%, indicated
that they do have an email account and 81% of them indicated they knew how to attach a file when sending email.
While 49% indicated they use an email account provided by their department or the campus, 41% indicated they use
acommercial email account. Only 3% indicated that they did not know that they could receive afree email account
from CSU. 80% of the students indicated they check their email on adaily basis.

World WideWeb

The Web has become another common form of communication aswell asits use for information and fact
finding. When asked about their experience using the Web, the majority of the students, 87% indicated they had
been using it for 2 or more years with another 9% for the past year. When connecting to the Web, 68% indicate they
use the campus network, 12% use DSL or a cable modem, and 10% use aregular modem and phoneline. An
interesting finding was that 8% indicated they did not know how they connected to the Web.
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Table 3 Use of the World Wide Web

Use N %
Games 1009 48%
Newsgroups 776 3%
Email 2006 9%
Videos 888 4%
Music 1847 88%
Library- research 2019 9%
Info on CSU 1915 91%
Software

We asked the students to indicate their proficiency in the use of different software packages. We not only
included the frequency of responded but analyzed the responses based on three types of software including using
Microsoft Office type software, Web and multimedia devel oprrent type software, and programming software. The
maximum sum in the Office and Development categoriesis 15. Males scored an average of 10 and 5 respectively
while females scored an average of 9 and 3 respectively. The maximum score for programming was9. Males
scored an average of 3 while females scored an average of 2. The difference in skills between males and females
was not significant. Thisinformation was also broken out by college.

Table4 Software Skills by College

College Office Score Development Score Programming Score
Agriculture 9.8 4.8 29
Applied Human Sciences 9.3 4.2 24
Business10.4 4.8 2.7

Engineering 9.5 4.8 2.8
Libera Arts 9.1 4.3 2.1
Natural Resources 9.3 3.6 21
Natural Sciences 9.6 41 2.5
Vet Med & Bio Sci 9.8 4.0 2.2
Undecided 9.3 4.2 2.3
Skills

Under the skills category we included questions that intended to ascertain if the students have basic skillsin
setting up a computer and using some of the tools needed outside of a software package (information fluency). This
included the ability to download and install software where 82% responded yes, the ability to download and install
plug-ins where 46% responded yes, and the ability to download and read pdf files where 41% responded yes.

We also included some questions about basic skills on information gathering. Specifically, 52% indicated
they had received training in high school on information gathering. If asked to write aresearch paper, 58%
indicated they would first use Y ahoo or Google for a search while only 23% indicated they would use a database of
index of abstracts and citations. Only 13% indicated they would go to the library first. Surprisingly when asked
what information they could find in alibrary catalog, 19% indicated books and journals, 2% indicated citations to
journal articles, and 71% indicated both, while 7% indicated they don’t know.

Support

We decided if we hope to provided effective solutions to the information technology fluency puzzle, we
should determine the method in which students prefer to receive thisinformation. 1n addition, we determined this
information would inform us on how much students are using technology based solutions when faced with
technology use challenges. When asked about how they prefer to learn most of the students indicated that they
would rather receive one-on-one training while online training was not highly rated.
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Table5 Preferred Instructional Style

Style N %
One-to-one help 1089  52%
CD Computer-based 186 D%
Videotape 33 2%
Onlinetraining 63 3%
Classroom 584  28%
Discussion

Perhaps most important, when a society isfluent in information technology, is that people have a better
understanding of such issues as data mining, privacy, free speech, intellectual property, and even issues of
“photographic truth”. Thereis no one right answer for resolving these issues. It requires a shift in thinking across
many areas of higher education. Increased awareness of the state of the divide will guide us on where to concentrate
our initial efforts.

Events have taken place at Colorado State Univeristy that may have effected our survey data. During the
semester which we implemented the survey, the institution implemented an el dentity or acommon username and
password for access to all electronic information. Thisrequired all students, faculty, and staff to visit a Website,
establish their campus wide username and password, and indicate a preferred email account. Students who did not
aready have an email account set up a campus account at thistime. The following semester, students were required
to have an eldentity to register for classes which had a strong influence on accessing information online. This may
explain why such alarge percentage of students responding to the survey indicated they did have and use email. It
may also have influenced the results indicating that the most frequent use of the Web was for email, library research,
and obtaining information about CSU. The fact that music and games followed in use supports similar findingsin
prior research. Also not surprising was the highest level of technology literacy in software use was knowledge of
the office products, with the lowest familiarity with programming.

We were surprised by the number of students who reported that they own anew computer. Frequently lack
of skills are attributed to lack of access (Hackbarth, 2001, Poftak, 2002; Sax, et. al., 2001). In agreement with prior
studies (Hirt, et. a), we recognized the need to identify additional ways to teach students, not only designing
programsto teach the basic skills, but also to increase technology integration and teach the importance of
information fluency. While the majority of students have the tools at hand to increase their information technol ogy
FITness, they still prefer classroom and one-to-one instruction for learning new skills. Thisinformationisin
agreement with experiences at other institutions. An article on freshman computer lifestyles at five institutions
(Olsen, 2000) indicates that the majority of freshman students do not attend computer training sessions or use help
services. Thisinformation will be taken into account as we discuss what types of skills students need to learn, and
how these can be integrated into the core curriculum. Continued monitoring of the issues will provide current needs
and strategies and technol ogy advances.

The overall materials cost of implementing the print-based survey was minimal at $980 and valuable
information was gained. Incorporation of information literacy into the core curriculum will take time and patience
as faculty become more technology savvy themselves. When discussing obstacles to technology integration,
Walbert (2000) indicates that lack of useis mainly dueto lack of access, lack of time, and lack of experience on
what to do. “...therapidly spreading use of personal computers and related telecommunications networks explain
the accerlerating pace at which new technology-based options for teaching and learning emerge.” (Moore’s law, as
discussed by Steven W. Gilbert, 2001, p 22). These new options provide the tools to enhance information
technology fluency through the classroom. Implementation of additional student support and training may ease
faculty concern about the time involved in supporting non-literate students and encourage them to incorporate
additional technology into their teaching and learning activities. Increased awareness of the actual levels of
technology literacy may help faculty in the design of these activities. Gilbert (2001) indicates that we need ‘ deep
learning’ among faculty, support professionals, and administrators, the process of changing education isitself an
educational process. Faculty need aframework, taxonomy, and introduction to relevant models. They need guided
practice and support. Thanks to the research done by Rickman and Grudzinski (2000) on information technology
use in the classroom we have input from over 2300 students on their perceptions. They report that the average time
students thought I T should be utilized only 40 percent of the classroom time. Thiswould coincide with instructional
design beliefs that amix of delivery modes provides the most effective learning experiences.
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Each college has looked at their results and has begun discussions on how to address their specific needs.
While recent changes at the Provost’ slevel have hindered overall campus considerations. The advisory board for
the newly created Interdisciplinary Studies Program in Information Systems and Technology has taken the
information and the idea of “FITness” seriously. They are recommending repeating the survey with freshman over
the next three years, and completing afollow-up survey of the 1999 class the spring before graduation. We may
find more institutionsimplementing a similar program to South Dakota State University (SDSU, 2002). They now
require students to compl ete a proficiency examination and an information technology literacy exam approximately
mid-way through their program of study. In addition, the students participate in a department-based information
technology literacy assessment based on their particular program. Students must pass the exam for graduation. |If
they do not pass the exams with at least 70%, they are required to remediate and retake it.

With that said, additional research is needed to help faculty and administrators determine the best methods
for integrating information technology literacy and increasing students’ information technology fluency in the
teaching and learning process. Educators need to not only address the issue of skills, but the need for lifelong
learning in atechnology-prolific society. This requiresachangein administrative attitude toward recognition of
faculty time invested in information technology. When we repeat this study, we will obtain additional information
regarding the amount of exposure students had to information technology both in their school and home
environments. We may also focus more on obtaining information regarding the skills students feel as though they
are lacking vs. the skills they report to have.
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The Medium isthe M essage Revisited

Robert Kenny
University Of Central Florida

Abstract

Much like Marshall McLuhan predicted, we live in a media-centric world. Researchers have shown that
youth today spend mor e time watching television and movies than most any other |eisure-time activity. Researchers
have shown that viewers automatically learn to cope with symbolic presentation methods through repeated exposure
to these television and visual patterns. Furthermore, the widespread availability of production techniques provides
easy access to capabilitiesthat allow people to use video media to easily create their own content. As a result of
reviewing these findings, one might be able to surmise that perhaps educators need to look differently at how to
motivate and educate today's media-centric youth. Implications for teaching studentsin this environment are
discussed.

Background

We live in a media-centric world. Researchers have shown that youth today spend more time watching
television and movies than most any other leisure-time activity (Pearl, 1982). In addition, the presentation speed of
passages on commercial television has increased significantly in the past fifty years(Stephens, 1996). Researchers
have shown that viewers automatically learn to cope with symbolic presentation methods through repeated exposure
to these television and visual patterns(Abelman, 1995; Bargh, 1988; Carr, 1982). Because of their increased
exposure to rapid sequence and presentation speed brought on by fast-cuts/montage found in television programs
aimed at youth, it may also be assumed that these individuals might be able to comprehend these messages much
more easily and comprehensibly than can their adult counterparts. One can no longer assume that exposure to
television or digital video is simply a passive viewing activity. Advancements in technology are changing the way
viewers are forced to look at and interpret video media. Furthermore, the widespread availability of production
techniques provides easy access to capabilities that allow people to use video mediato easily create their own
content. It has been widely shown that these acquisition (i.e., production) opportunities al so increase exponentially
one’ s ability to comprehend content delivered in like form (Tyner, 1998).

Corcoran (1981) defined intelligence as a skill in a particular medium and suggested that the symbolic
codes used in that medium that serve communication purposes and are internalized by areceiver become an
authentic tool of thought. Thisideamay be at the root of how to dispel errant notions about perceived intellectual
weaknesses in today's youth. Current failuresin reading may be really the result of generational differencesin
communication skills based on an over-dependence on the right brain activities during early childhood and teenage
years. Just because students do not know the words to communicate their ideas does not necessarily mean that they
are not having ANY intelligent thoughts. Perhaps, they are simply coming to these individualsin different ways. In
short, educators need to ook differently at how to motivate and educate today's media-centric youth. If one follows
John Keller's ARCS educational motivational model (1983), it shouldn't be too hard to see how making things
relevant and providing successful outcomes using new media may be translated into making positive connections
with today's media-centric youth.

Using media as a cognitive development tool hasincurred significant successin several literacy projects
recently. These projects utilized students' fascination with the technology of television and video production asa
hook to encourage them to develop their non-verbal (i.e. oral and visual) story-telling skills that eventually
translated into their acquiring increased text -based communication abilities. These students haven't needed too much
prompting to want to write about their own personal visual experiences and/or story lines. Marco Torres work with
inner-city youth in east Los Angeles, aswell other similar projectsin San Antonio, Texas, and in Ohio have been
very successful in bringing otherwise lost children back into educational the fold so-to-speak. By first teaching
students how to communicate non-verbally and then having them utilize their own projectsto develop their verbal
communication skills has paid big dividends.

Researchers and educators looking into the intrinsic instructional value of video media have traditionally
presented conflicting views on the role visual perception playsin attention, motivation, and recall. There have been
several studies that have looked into the potential affect mediated coding systems have on cognition (Davis, Scott,
Pair, Hodges, & Oliverio, 1999; Nugent, 1982; Seidman, 1981; Walma van der Molen & Van der VVoort, 2000).
While many theorists have looked into the use of video, most of them had little good to say about its ability to bring
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anything new to the table with regardsto using it as a communicative medium (Berlo, 1960; Calvert & Scott, 1989;
Ide, 1974; Kozma, 1986). This may have been due to the limitations imposed by the technology in use at the time.
Recent technological advancesin commercial television production techniques allow today’ s producers to readily
integrate fast-cuts and montage and provide new tools to more easily communicate complex thought using a
pictorial narrative structure. A correctly constructed rapid-cut montage passage has been found to add clarity
because of the phenomenon that the interpretive whole of a montage segment literally communicates more than the
sum of its parts (Hitchon, Druckler, & Thorson, 1994; Stephens, 1996). In other words, it is the composite whole of
all the visual imagesin a passage or segment when considered all at once that givesit extended meaning. In
addition, newer editing techniques have evolved that emphasize the perceptual continuity of arapidly presented
image-based narrative structure, rather than the classical point of view of editing that stressed the importance of
applying strict rulesin order to obtain slow and smooth transitions between successive shots(d' Y dewalle &
Vanderbeeken, 1990).

Need for the study

Perhapsit is time to update the thinking with regards to using video as an instructional medium in light of
new technological developments. A review of the literature of the past twenty years has already yielded some
studiesinto the impact of rapid video editing in an educational setting (Stephens, 1996; Wetzel, Radtke, & Stern,
1994). However, more recent advances in technol ogy that have superceded those studies and an increased usage of
rapid-cuts and montage production techniques in commercial television programming have created the need to
update any earlier research that does exist. Lang has conducted more recent studies that have looked into the
effectiveness of fast-cuts (Lang, 1994; Lang, 1996; Lang & Basil, 1998; Lang, Balls, Potter, & Kawahara, 1999;
Lang, Zhou, Schwartz, Bolis, & Potter, 2000), but hers deal with television in a casual viewing environment.

Description of the study

Most of the previous studiesinto the impact of fast-cuts/montage have concentrated on commercial
television viewing (Bryant, 1991; Lang, 1998; Lang, 1999; Lang, 2000; Zillman, 1991). While there have been
occasional studies (Keller, 1976) into the use of fast cuts/montage in an instructional setting, they have looked at
viewers as a collective whole with little regard for differences in audience personalities, capabilities, cognitive style,
or personal traits. Further, the subjects of all earlier studiesin either setting have been college-level students enrolled
in communications classes (Keller, 1976; Lang, 1999; Lang, 2000; Reeves & Nass, 1996), rather than school-aged
students viewed in their original educational environments.

The current study was designed to look at the effect of these rapidly -presented visual passagesin an
educational setting. It is hoped that a new look at rapid visual processing brought on by this study might lay the
groundwork for educational media producers to update their thinking about rapidly -presented video montage by
providing aresearch basis that appears to be lacking currently. Specifically, the questions that were reviewed were:

1) Isit possible to remember content solely from rapidly paced visual montage that is not supplemented
with some form of verbal narrative?

2) Isthere a difference between gist and verbatim memories for rapidly presented videos?

3) How do individual characteristics such as gender and learning/cognitive styles affect a student’ s ability
to process fast-cuts/montage video presentations in a classroom setting?

This study was designed to determine if there are differences in the way visual montage messages that vary only in
their presentation speed (i.e., fast, medium, or slow) are perceived and immediately remembered in an educational
setting. Recent reports found in the literature, (Brainerd & Reyna, 1990; Brainerd & Gordon, 1994; Reyna &
Kiernan, 1994) have suggested that researchers have been able to successfully parse memory intoverbatim (i.e.,
preciseliteral) memory for specific details and gist memory (i.e., contextual or contextual remembrances similar to
that which is assessed in reading comprehension tests). This study looked at immediate memory as awhole and
separately, using these same categorizations. The educational setting was determined to be several ninth grade
classrooms that were categorized by gender and also further delineated by the subjects’ individual cognitive/learning
style. The overall sample set for this study came from that population group. For purposes of this study the
identification of cognitive style was limited to the reflective-impulsive scale, as originally developed by Jerome
Kagan (1965; 1966), and later refined and re-catalogued by Cairns and Cammock (1984). Identical videos that
varied only in their speed of message delivery were presented to three randomly assigned groups of students. The
procedural requirements for implementing the cognitive style test instrument indicated that the analysis was to be
performed on a smaller subset of the sample base to seeif the variance in delivery speed also affects gist and
verbatim memory, and if there might be any interaction with their prospective cognitive styles.
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The current study integrated acommercially-made video montage (American Time Capsule by Chuck
Braverman), for which permission was granted by the current copyright holder, Pyramid Media, to use in this study
(R. Wright, personal communication, March 21, 2001).

This study had four overall purposes. The first was to determine whether differencesin presentation speed
of avideo montage would have an effect on amemory. Second, this study attempted to determine whether the
presentation speed affect males and females differently. A two-way analysis of variance was used in these two
portions of the study. Third, the study attempted to determine whether there would be differences between
immediate verbatim and gist memory for the content of the video caused by changes in presentation speed. The
design of this portion of the study was a multivariate analysis of variance. Last, an investigation was made to
determine whether the immediate memories for subjects classified as either impulsive or reflective would be
influenced by changes in presentation speed. The design of this portion of the study was a2 x 3 factorial design
ANOVA.

Results

The datawere analyzed with analyses of variance and a multivariate ANOVA. Therelevant statistics are
presented in ANOV A summary tables. In addition, descriptive statistics are included for means and standard
deviations.

Hypothesis 1. There are no significant differencesin overall test scores (in which verbatim and gist scores
are pool ed together), for the overall sample set based on presentation speed of the video.

The analysisresulted in anE (2, 201) of .317 (see Table 4). AnE ratio of .317 isnot significant at (p <.05),
therefore, this null hypothesis was not rejected.

Table 1 Source Table of Analysis of Score Variance by Presentation Speed

Source SS (Typelll) df MS F Sig.
Between Groups
SPEED 6.377 2 3.189 317 729
Error 2022.329 201 10.061
Total 2028.706 203

The means and standard deviations for presentation speed are presented in Table 2. In Table 2, ‘ Fast’
represents the results for those who watched the video presented at its original speed (averaging 300-400
milliseconds per picture), ‘Medium’ at 1/3 of the original (approximately 500-700 milliseconds), and ‘ Slow’ (at
approximately 1/2 the original speed (each picture was presented at approximately 1 second each).

Table 2 Score Means and Standard Deviation for Presentation Speed

SPEED Mean SD N
Fast 12.99 3.18 75

Medium 12.70 3.05 69
Slow 12.57 3.30 60
Total 12.76 3.16 204

Hypothesis 2. There are no significant differencesin overall test scores between male and femal e subjects
in the overall sample set.

The analysis resulted in a between subjects effect E (1, 202) of 1.542 (see Table 3. Because an E ratio of
1.566 for this main effect is not significant at (p <.05), this null hypothesis could not be rejected. The means and
standard deviations are presented in Table 4. The mean scores and standard deviations are shown by gender (i.e.,
males and femal es). The table shows adifference in scores and standard deviations between males and females, with
mal es abtaining a higher average score. However, as the differences are not significant, they are considered
statistically as random variations.
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Table 3 Source Table of Analysis of Variance for Gender

Source SS (Type 1) df MS F Sig.
Between Groups
GENDER 15.604 1 15.604 1.566 212
Error 2013.101 202 9.966
Total 2028.706 203

Table4 Score Means and Standard Deviation for Gender

GENDER Mean N SD
Mae 13.03 107 334
Female 12.47 97 294
Total 12.76 204 3.16

Hypothesis 3. Thereis no significant interaction between presentation speed and gender for overall test
scores.

Table5 Source Table of Analysis of Variance of Speed versus Gender

Source SS (Type lll) df MS F Sig.
Between Groups
SPEED 8.437 2 4.219 419 .659
GENDER 15.540 1 15.540 1.542 216
SPEED * GENDER 8.766 2 4.383 435 .648
Error 1995.428 198 10.078
Total 35268.000 204

Table 5 showstheinteraction effect for between subjects of SPEED * GENDER resulted in an E ratio of
.435. ThisEratioisnot significant at (p<.05). Therefore, this null hypothesis was not rejected. Table 6 shows the
means and standard deviations comparing presentation speed with gender. Males had higher memory scores than
females but, these differences are shown to be not significant. As such, they are considered random fluctuations.

Table 6 Score Means and Standard Deviation for Speed versus Gender

SPEED GENDER Mean sD N
Fast Male 13.56 3.10 34
Femae 12.51 3.20 41

Total 12.99 3.18 75

Medium Made 12.97 3.46 38
Femae 12.35 2.48 31

Total 12.70 3.05 69

Slow Made 12.57 3.46 35
Femade 12.56 312 25

Total 12.57 3.30 60
Total Male 13.03 3.34 107
Femae 12.47 2.94 97
Total 12.76 3.16 204

Hypothesis 4. There are no significant differencesin verbatim test scores, for the overall sample set, based
on presentation speed of the video.

The analysis of verbatim scores resulted in anF (2, 201) of 1.082 (see Table 7).
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Table 7 Source Table of Analysis of Variance for Verbatim Scores for Speed

SS (Type ll) df MS F Sig.
Between Groups 12.035 2 6.018 1.082 341
Error 1117.592 201 5.560
Total 1129.627 203

Because the E ratio for verbatim recall was not significant at (p<.05), this null hypothesis could not be
rejected. The means and standard deviation are presented in Table 11.

Hypothesis 5. There are no significant differencesin gist test scores for the overall sample set, based on
presentation speed of the video.

The analysis of gist scoresresulted in anF (2,201) of 5.491 (see Table 8). Because the F ratio for verbatim
recall was significant at (p<.05), this null hypothesis was rejected.

Table 8 Source Table of Analysis of Variance for Gist Scores for Speed

Source SS (Typel lll) df MS F Sg.
Between Groups 32.462 2 16.231 5.491 .005*
Error 594.127 201 2.956
Total 626.588 203

* Significant at (p<.05)

Because the results were found to be significant, and because there were more than two groups to be
compared, a Bonferroni test was run to compare individual pairings of gist scores to each of theindividual
presentation speeds. Table 9 shows that the pair-wise comparisons are significant for gist scores when comparing
‘Slow’ and ‘Fast’ speeds, but not significant between ‘Medium’ and ‘ Slow’ or ‘Medium’ and ‘Fast’.

In order to further compare verbatim and gist scores, ameans and standard deviation table (Table 10) is
presented. Table 10 shows amean score for fast speeds of 6.01 out of 10 possible gist responses for those viewing
the video at the fast speed and 5.05 (out of 10) mean score for those viewing it at the slow speed. Table 10 shows
that, as a percentage, those subjects who watched the video at the two faster speeds also tended to get more gist
guestions correct than those watching at the slow speed. For the verbatim questions, there were no significant
differences based on changesin speed.

Table 9 Multiple Comparisons Between Speed and Gist Scores

95%
Mean Std. Confidence
Difference Error Sig. Interval
SPEED SPEED Lower Bound  Upper Bound
Fast Medium 25 .287 1.000 -45 .94
Slow .96* .298 004 24 1.68
Medium Fast -.25 .287 1.000 -94 .45
Slow 72 .303 .057 -01 1.45
Slow Fast -.96* .298 .004 -1.68 -.24
Medium -72 .303 .057 -1.45 .01

* Significant at (p<.05)
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Table 10 Score Means and Standard Deviation for Gist versus Verbatim Test Items

SPEED Mean Std. Deviation N

VERBATIM Fast 6.93 247 75
(15 questions) Medium 6.97 2.26 69
Slow 7.48 2.33 60
Total 711 2.36 204

GIST Fast 6.01 1.79 75

(10 questions) Medium 5.77 164 69
Slow 5.05 1.72 60
Total 5.65 1.76 204

Hypothesis 6. There are no significant differencesin overall test scores for those subjects from the overall
sample set who are determined to possess impulsive or reflective tendencies.

Asseenin Tables 11 and 12, the sample size is smaller (n=129 versus n=204) due to the proceduresinvolved in
determining impulsive and reflective tendencies. A portion of the sample was systematically excluded due to these
subjects being cast as either fast-accurate or slow-inaccurate, which placed them outside the parameters set forth by
the administrative instructions that accompanied the MFFT-20. An analysis of variance was performed and obtained
an F (2,123) of 6.560 for the main effect for cognitive style. The E ratio for between subjects was significant at
(p<.05), therefore, the null hypothesis was rejected. The means and standard deviations are presented in Table 12.
This table shows that impulsive subjects had significantly lower correct scores than reflective subjects, regardl ess of
presentation speed.

Table 11 Source Table of Analysis of Score Variance by Presentation Speed and Cognitive Style

Source SS (Type 1) df MS F Sig.
SPEED 2.968 2 1.484 .160 .852
STYLE 60.870 1 60.870 6.560 .012*
SPEED * STYLE 7.380 2 3.690 .398 673
Error 1141.340 123 9.279
Total 21733.000 129

* Significant at (p<.05)

Table 12 Means and Standard Deviation for Overall Scores for Style

SPEED STYLE Mean Std. Deviation N
Fast Impulsive 11.50 2.09 22
Reflective 13.50 331 24

Total 12.54 294 46

Medium Impulsive 12.36 3.86 25
Reflective 13.24 214 21

Total 12.76 3.19 46

Slow Impulsive 11.82 3.30 17
Reflective 13.10 3.02 20

Total 12.51 3.18 37

Total Impulsive 11.92 3.17 64
Reflective 13.29 2.85 65
Total 12.61 3.08 129
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Hypothesis 7. There are no significant differences in verbatim test scores for those subjects who are
determined to possessimpulsive or reflective tendencies.

In order to further investigate the differencesin scores obtained for impulsive or reflective styles, aone-way analysis
variance was devel oped (Table 13). An analysis was performed and obtained an E (1, 127)of 2.925 for verbatim
scores. The E ratio for between subjects was not significant at (p<.05), therefore, the null hypothesis was not
rejected.

Table 13 Source Table of Analysis of Score Variance for Verbatim and Gist and Cognitive Style

SS (Type ) df MS F Sig.
GIST Between Groups 12.089 1 12.089  4.410 .038*
Within Groups 348.144 127 2.741
Total 360.233 128
VERBATIM Between Groups 14.267 1 14.267  2.925 .090
Within Groups 619.423 127 4.877
Total 633.690 128

* Significant at (p<.05)

Hypothesis 8. There are no significant differencesin gist test scores for those subjects who are determined

to possess impulsive or reflective tendencies.

The same analysis of variance used for Hypothesis 7 was used to show both verbatim and gist scores (Table
13). The analysis obtained an F (1, 127) of 4.410 for verbatim scores. The F ratio for between subjects was
significant at (p<.05), therefore, the null hypothesis was rejected.

A means and standard deviation table (Table 14) was developed to further investigate these differences.
Table 14 shows that the significant differencesin test scores found in Hypothesis 6 were derived from the gist
portion of the memory test, which is consistent with previous findings regarding the significance of gist versus
verbatim memory from the overall combined test scores.

Table 14 Means and Standard Deviation for Gist and Verbatim Scores for Style

STYLE Mean Std. Deviation N

GIST Impulsive 5.20 1.77 64
Reflective 5.82 154 65
Total 551 1.68 129

VERBATIM Impulsive 6.77 214 64
Reflective 7.43 2.27 65
Total 7.10 2.23 129

Hypothesis 9. There is no significant interaction between cognitive style and presentation speed of the
video.

The interaction effect for between subjects of cognitive style (STY LE) and presentation speed (SPEED)
resulted in anF (2, 123) of .398 (see Table 11). ThisF ratio is not significant at (p<.05). Therefore, this null
hypothesis was not rejected.

Summary

Theresults of thisstudy indicate that students tend to remember gist information from rapidly presented
videos better than those presented at slower speeds. These results appear to contradict earlier research that indicated
that the viewers would be able to remember more information from picturesif they are presented at slower speeds.
One of the reasons might have been because the earlier studies measured memory on a combined basis,
concentrating solely on measuring immediate verbatim memory. The parsing of gist and verbatim scores in the
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current study has uncovered a potential new approach to investigate differencesin pictorial cognition. The fact that
the significant differencesin gist memory was masked when the verbatim and gist memory scores were considered
together reveal s that researchers may need to identify new paradigms that take into consideration the goals and
intended outcomes of the instructional activitiesthey are investigating. Not all classroom experiences need to have
rote memory as a sole learning outcome. Stimulating gist memories, like teaching reading comprehension, may have
itsown placein overall instructional schemes.

To adegree, the results of the cognitive style instrument used in this study to categorize subjects indicate
that some things about learning styles have changed since the original instrument was analyzed and developed.
When one compares the results of MFFT-20 cognitive stylein the current study to the norms provided by earlier
research by Cairns and Cammock in 1984, not only has the median total number of errors decreased (from 28-30 in
the Cairns and Commaock studiesto eight in the current study), but also so has the median latency to first response
(from 18 to 9.12). These reductions seem to indicate that latencies to first response for visual activities are growing
shorter, and that the quicker responses do not always translate to higher error ratios. Students appear to be
developing a propensity for remembering things from rapid visual presentations.

Another change that took placeisthe shrinking of the differencesin visual cognition between males and
females. With Cairns and Cammock (1984), responses were considered to lie so dramatically outside of the norms
that they were systematically eliminated from their studies. In the current study, any differences between males and
females that did exist were found to be non significant. While females still may be found to be more reflective than
their male counter-parts, these differences may be growing smaller.

Theresults of this study also indicate that using the impulsive-reflective cognitive style instrumentation
may be still avalid measuring tool. While both verbatim and gist memories were both negatively affected by
cognitive style, it was only gist memory for the rapidly presented videos that was affected significantly. When
considering the entire sample without regard to style, the analysis of variance did not yield any significant
differences. The cognitive style portion of this study uncovered some discrepancies (i.e. learning difficulties) that
might have otherwise gone unnoticed.

Whether the changes found here are the result of differencesin casual television viewing habits or computer usage
(or both in combination) was outside the purview of the current study. However, many of the results indicate that
something is different about the way today’ s youthful learners perceive visual inputs, creating several interesting
scenarios for future studies.

It is noteworthy that the total correct number of responses for all groups was quite low (around 50%). The
relatively low numbers of correct to total possible responses servesto reinforce that the purpose for integrating video
presentations into teaching and learning situations has not changed. While a change in presentation style may
provide an essential pre-condition for increasing knowledge, it still needs to be coupled with sound instructional
strategies for any learning to take place.

Revisiting McL uhan

New mediatendsto attract right-brain cognition, whereas text -based cognition isleft-brain. An over-
dependence on one side or the other appears to prevent full development of one's potential and can leave achildill
equipped to fully function in the world. Researchers (Doman, 1984; Shichida, 1994) have presented considerable
evidence that children are born with right-brained proclivities. Some of them never quite grow out of that stage. The
cause for this delay might be due to outside influences, like extended viewing of television. Some of this might also
be due to misguided attempts to force-feed text -based activities. Doman, Jr. (1984) very often preaches that one
should teach to one's strengths and remediate any weaknesses. If it is true that many of today’ s youth are right-brain
dominated, then perhaps using right brained activitiesis away to help them devel op their left brain capabilities (i.e.
text-based or left-brain cognition). In other words, there might be considerable success in using visual skillsto get at
and develop textual. Whether the changes found here are the result of differencesin casual television viewing habits
or computer usage (or both in combination) was outside the purview of the current study. However, many of the
resultsindicate that something is different about the way today’ s youthful learners perceive visual inputs, creating
several interesting scenarios for future studies.

The findings of this study also appear to re-confirm McLuhan’s concept of the mediumis the message
paradigm. The study Perhapsit is true that the media people utilize most often not only help to define the messages
they receive, but they also help to re-define the people who use that media.
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A Case Study on International Students Attitudes Toward Their First On-
Line Learning Experience

Heng-Yu Ku
LindaL. Lohr
University of Northern Colorado

Abstract

While a majority of the universities are offering traditional face-to-face formatsto deliver coursesin
Instructional Design, there are also several institutions offering themin on-line formats. What concerns or
suggestions do international students have when they aretaking an Instructional Design course as an on-line
course? This paper focuses on international students' perceptions and attitudes toward their first on-line course
and sharestheir reflections on their first on-line learning experience in the United States.

Background

Numerous studies have compared the performance of distance learnersto that of traditional learners
(Russell, 1998; Moore & Thompson, 1990). The broad consensus among these performance studiesis that there
appearsto be “no significant difference” in learner achievement between the two modes. Generally speaking, the
attitudes of students were very positive and supportive toward the on-line instruction (Chang, 2000). However, there
are few studies on international students’ perceptions and attitudes towards the on-line learning environment.

Heikinhimo and Shute (1986) reported that most Asian students who study in the United States had
problems with understanding lectures, taking notes, answering questions, and writing essays as aresult of language
obstacles. Most international students have different learning styles and cultural backgrounds compared to their
American peers. These students are mo re comfortable with lecture based learning since the concept of on-line
learning is still new in their countries.

Instructional Design isarequired course for all the graduate students majoring in the field of Educational
Technology. In most universities, instructional design is offered in aface-to-face teaching format. For the first time,
the Instructional Design course in this study was offered in an on-line format. There were afew international
students who enrolled in this course as their first on-line learning experience.

This study investigated international students' attitudes toward their first on-line learning experience to find
out whether they would feel more comfortable and/or learn more effectively in the on-line environment. The
primary research questions for the study were:

1. What wereinternational students' attitudes toward their first on-line learning experiences?

2. Didinternational students prefer the on-line learning environment to the traditional classroom learning
environment?

3. Didtheon-line course provide more or less interaction than traditional courses for international students?

Method
Subjects

The subjects were five international students who were studying at auniversity in the Western area of the
United States. Among these five students, two students were enrolled in the doctoral programs (Educational
Technology and Educational Leadership) and three were enrolled in the masters program in Educational
Technology. The nationality of the subjectsis Chinese — two femal e students are from China, one male and two
other femal e students are from Taiwan. None of them had previous experience with on-line courses. To keep the
survey anonymous, pseudonyms have been used in this study.

On-Line Cour se Format

The ET502 — Instructional Design course was offered as a 100% on-line course for the first timein the Fall
2001 semester. Two instructors, one American female and one Asian male, co-taught this on-line course using a
web-based course management system called Blackboard. The interface of the Blackboard is shown in Figure 1.
Students had to choose one topic of interest and create a design document and self-paced lesson for the topic
individually. In order to create an on-line community among students, instructors randomly assigned three people to
form agroup. All students were informed in the beginning of the semester that peer evaluation would be counted as
20% of their final grade. The instructors also developed weekly mini-lecturesthat synthesized inmportant
information for topics that were covered in the textbook. These mini-lessons were then posted to the Blackboard
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website. These topicsincluded writing a needs statement, learner and contextual analysis, task analysis,
instructional objectives, instructional sequencing, instructional strategies, designing questions and feedback,
message design, and conducting formative and summative evaluations.

Within each group, individuals were required to work on the first draft of the weekly assignments,
provide/receive feedback to/from their group members (peer feedback), revise their first draft based on the peer
feedback, and post their second draft on-line. Following the posting of this second draft, both instructors would |ook
over their revised assignnments on-line and provide feedback to each student. Studentswould then revise their
second draft based on the instructors’ feedback. These same procedures were repeated for each assignment and
students would compile all revised assignments together intoafinal design document. After all sections of the
design process were covered, students would develop a self-paced | esson based on the design document that they
had been developing. Students would then conduct a formative eval uation to test the self-paced lesson to its target
audience. Finally, students submitted the final version of the design document and self-paced |esson on-line at the
end of the semester.

FIGURE 1. Interface of the Blackboard
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Materials

Student Attitude Survey. During the last week of the Fall 2001 semester, students completed a 21-item
Student Attitude Survey designed for this study to indicate their attitudes toward this course and the on-line learning
environment. These items were five-point Likert-type questions that ranged from 1 (strongly disagree) to 5 (strongly
agree). Several open-ended questions dealing with students’ likes and dislikes about this course, their preferred
delivery format for this course, their suggestions to improve this course, and their perceptions toward on-line
learning both before and after taking this course were asked.

Focus Group Interview. After student attitude survey data had been collected, coded, and analyzed, the
authors found several emerged patterns that derived from the data and conducted a focus group interview with these
participants.
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Procedure

All subjectsfilled out the 21-item Student Survey and answered open-ended questions at the end of the Fall
2001 semester. A focus group interview was then conducted at the beginning of Spring 2002 semester. All five
international students who enrolled in the Fall 2001 on-line course were gathered as one group in the department
conference room. Their responses were recorded and the findings are reported in the results section. The whole
interview lasted approximately 90 minutes.

Data Analyses
Both quantitative (Student Attitude Survey) and qualitative (Open-ended questions and Focus Group
Interview) methods were used to analyze datain this study.

Results
Student Attitude Survey

The mean attitude scores and standard deviationsfor five international students' responsesto the 21
statements on the five-point Likert-type attitude survey administered after completion of the on-line instructional
design course program are shown in Table 1. Responses were scored as 5 for the most positive response to 1 for the
most negative response. The overall mean score across the 21 Student Attitude Survey items was 4.06, afavorable
rating indicating agreement with positive statements about this course. The three highest-rated statements on the
survey were “| like to see pictures of my instructors and classmates on Blackboard” (M = 4.80, SD = .45); “I liketo
see the short biography of my instructors and classmates on Blackboard” (M = 4.80, SD = .45); and “I like the mini-
lectures provided by theinstructors’ (M = 4.80, SD = .45). Thetwo lowest-rated statements were “1 would
recommend this on-line course to others’ (M = 3.00, SD = 1.23) and “| would take this course as an on-line course
again” (M = 3.20, SD = 1.48).

Table 1. Student Attitude Survey Scores

Statement

M SD

1 | like to see pictures of my instructors and classmates on Blackboard. 4.80 .45
2. | like to see the short biography of my instructors and classmates on Blackboard. 4.80 45
3. | liked the mini-lectures provided by the instructors. 4.80 .45
4, | liked the “file exchange” function on Blackboard. 4.60 .55
5. | liked the feedback that my instructors provided. 4.60 .55
6. | spent more time working on this course than my other courses. 4.60 .55
7. I liked the “announcement” function on Blackboard. 4.40 .89
8. | like to receive feedback from my group members. 4.20 .84
9. | learned alot from this course. 4.20 .45
10. 1 would like to meet with my instructors and classmates face-to-face some day. 4.20 .84
11. Thegrading wasfair in this course. 4.00 1.00
12. | liked the group format in this course. 3.80 .84
13. | liked having two instructors (co-teaching) in this course. 3.80 .84
14. 1 liked this course. 3.60 1.67
15. | liked the on-line environment of the course. 3.60 1.67
16. | liketo provide feedback to my group members. 3.60 .89
17. Thiscoursewas easy. 3.60 .55

18. | liked the textbook that we used in this course. 340 152
19. Theamount of the work required was fair. 340 134
20. | would take this course as an on-line course again. 3.20 1.48
21. | would recommend this on-line course to others. 3.00 123
Total 4.06 .52

Note. Reponsesranged from 1 (Strongly Disagree) to 5 (Strongly Agree).
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Student Perceptions and Attitudes Toward On-Line Learning
Students were asked to indicate their perceptions toward on-line courses before taking ET 502 course and
after taking ET 502 course. Their responses are summarized and shown in Table 2.

Table 2. Student Comments About Their Perceptions

Student Before After
1 - Interesting - Would never take on-line course again
Excited - Thiscourse was too demanding

Lacked of instant interactions
Struggled alone

2 - Informal - Madeagood choice
Supplement for the traditional course - Hadto do my best on the projects and
provide feedback to peers

Received great feedback from peers and
instructor for further revisions

3 - Nalve attitudes - Would bevery cautious
Spent plenty of time on this course
Valued the experience

4 - Something far from my life - Liked the on-line learning environment
Extremely high-tech - Interface was user friendly
Felt uneasy - Was easy to access class materials
Feared of unknown - Had plenty of interactions with peers

and instructors
Felt comfortable of emailing the
instructors with questions

5 - N/A - N/A

When asked about students’ likes and dislikes about this particular on-line course, students’ responses are
summarized in Table 3.

Table 3. Sudent Attitudes

Student Likes Didlikes
Overal Convenience Interaction
Comments: - Could get everything done at home - Theinteractions among students and
Did not need to worry about arriving in instructors were not enough
classlate, finding a parking apace, - Lacked instant feedback
and/or driving to school in cold
snowing days Instructional Design Concept
- Thedifficult nature of the course
Flexibility - Did not know what | was doing
- Nofixed class meeting time - The process of completing the project
Did not feel stressful psychologically was painful
or develop afearful attitude towards Others
this course - Therigid evaluation

Could choose theri ght timeto Study . Technical prob| ems (F||e Exchange)
when highly motivated

Read course materials at my own speed

Easy accessto the class website

Sdf-regulated Learning
Liked to work on individual project
Liked learner-centered approach
Provoked me to learn more
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information by myself

When the actual project was done, it

looks like a baby was born
Others

- Liked to see different topics and ideas

that other students posted on-line
Feedback provided by instructors and
other group members
The mini-lectures are good study
guides (concise and easy to read)

Student Preferences Toward On-Line Learning

The authors asked students, “ Do you think the content of this course would be better taught in a 100% face-
to-face environment, in a half face-to-face and half on-line environment, in a 100% on-line course, or other
alternatives?” One student preferred to take this course in a 100% face-to face environment, two students preferred
to take thiscourse asin a half on-line and half face-to-face environment, one student preferred to take this course as
in a 100% on-line environment, and one student indicated no preference. Their responses and reasons given are

summariesin Table 4.

Table 4. Student Preferences

Student Preferred On-line Face-to-face
Format
1 100% - Too demanding Better discussion with peers
face-to- - Content was too complex Immediate interactions with
face - No immediate feedback instructors
2 50%/50% - Notimeand place limit Questions could be answered
instantly
3 50%/50% - Flexibletime Content could be better discussed
in the traditional classroom
4 No - Nodifference. Feel comfortable No difference. Feel comfortable
preference either way. either way.
5 100% on- - Access anytime anywhere N/A
line - Read materials at my own speed

Questions were answered
“individually” by email from the
instructors

On-LineLearning Interactions

When asked students to identify their level of interactions with peers and instructors between the on-line
course and traditional classroom environment, students' comments are summarized in Table 5.

Table 5. Sudent Interactions

Traditional

Student On-line
Overall - Feltisolated and lonely
Comments: - Met with group members in person

Interacted “more” with American
students (intellectually but not
physically)

Some people did not provide
constructive feedback

Teammates would disappeared for a

Could received immediate interactions
Usually sit quiet, nod head, or simply
smile when agreed.

With more “what’ s up, dude” “how are
you” type of informal conversations
Could view body language and/or
verbal cues

Would feel ashamed to express my
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while in the cyberspace

Required “real” participation with peers
Direct interaction— all interactions were
very focused

Lesslanguage barriersin the on-line
environment — no speaking and
listening, only reading and writing

L ess misunderstanding — accent, feel
ashamed

Lacked language and cultural exchange

opinions because of my accent

Would improve my English listening
and speaking skills

Whole approach: learning language and
culture (ex, American students put their
feet on the chair, eat in the classroom,
and challenge their instructors. | could
sense the class atmosphere, listen to
humor or jokes from the instructor, and
observe American teaching/learning

stylesin the classroom.).

Discussion and Educational Implications

This study investigated the cultural influences on the on-line learning environment and explored issues
considered for international studentswho are planning to take their first on-line courses. Instructors should also take
international student needs into account and develop appropriate strategies to assist international studentswho are
taking on-line courses.

It isinteresting to note that in the Student Attitude Survey, the highest-rated statementswere ”| like to see
pictures of my instructors and classmates on Blackboard” and "I like to see the short biography of my instructors
and classmates on Blackboard”. It seemsthat international students liked the idea of building an on-line community
among peers and instructorsin this course. Thetwo lowest-rated statements were “1 would recommend this on-line
courseto others” and “| would take this course as an on-line course again”. We believe that these two statements
reflected on international students' attitude toward their first on-line learning course. As suggested by the overall
high ratings of other survey items, the students overall liked the course. Their neutral opinions regarding
recommending this course to others or taking this course as an on-line course again, however, suggest that the on-
line experience could be improved for international students.

In the process of teaching this on-line course to international students, reading their feedback and
assignments, and interviewing them during the focus group, the authors noted comments by the students. The
authors would like to provide some suggestions regarding to teaching international studentsin the on-line learning
environment.

Initial Support

Instructors should provide more support to increase international students' self confidence and motivation
in the beginning since it was their first time taking an on-line course. One student stated, “1n the on-line
environment, theinitial support provided to students needs to be strong. International students had
experienced traditional classroom experience since kindergarten. Anther student expressed that “1 think
that the grading for the first two assignments were not fair because of different classformat (on-line versus
traditional face-to-face format). The instructor should give more time in the beginning of the course for
students to be familiar with the interface.”

Group Format

International students would prefer to work with a small group (preferably 3 or 4 people in one group) and
to give or receive feedback within the group but would prefer to work on an individual project instead of a
group project. One student expressed that “In tradition class when we discuss a topic because | do not have
good communication skills nor do not know how to express myself well because | am an international
student, | would let American students to express their opinions. But in the on-line environment, everyone
isegual. Another student mentioned, “In the traditional class, if | have anideal am usually quiet and will
givein to theidea of American studentsin my group. | do not know why. | just givein... When working
individually, | would stick with my own idea and just finish it. It's more work but it isworth it.”
International studentswould prefer not to be assigned to the same group with other international studentsin
this on-line course. Several students stated, “ Our English will never match up with American students
since English is not our first language. Americans know how to express themselves well and have great
commutation skills. For instance, when American students conducted a mediocre research, they could
express their research to 100%. On the other hand, although Asian students understood the ins and outs of
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their research studies, we could only express 50% no matter whether it isin the on-line or in the traditional
classroom environment.”

Peer Feedback

Most International students supported the idea of providing feedback to their group members. In that way,
they felt that they were “forced” and had responsibilitiesto read the chapters and mini-lectures thoroughly
so they could provide constructive feedback to their group members.

Most international students suggested that providing and receiving feedback within a group was an efficient
way of learning and the feedback were got right to the point and professional sounded. However, they
suggested that instructors should state criteria or rubrics for the peer feedback because some group
members only provide superficial feedback to them.

Self-regulated L earning

They strongly supported the learner-centered approach in the on-line environment and agreed that students
should be responsible for their learning. They indicated that in the face-to-face classroom environment,
they only need to sit quiet or nod their head when agree with something. However, it requires “real”
participation and interaction in the on-line environment especially when peer feedback was involved.

Language and Culture

International studentsfelt that it was easier for them to communicate better with their group members on-
line since there was no English speaking or listening involved in that environment. One student expressed,
“I thought on-line course would be easier for me because my English speaking skill was not good so | do
not need to “speak” in the on-line environment. Sincel only had to writein this course, | had much more
confidence.” However, many of them felt isolated sometimes because they would like to have face-to-face
interactions with American peersin order to improve their English aswell as to learn more about American
culture.

First Author/Instructor Reflections

Through my own observations, interacting with international students, being an international student and
international faculty myself, | found thistopic intriguing. During the process of finding out the international
students' perceptions and attitudes toward their first on-line learning course experiences, | might have different
opinions than my American co-author/instructor in this study because of different cultural backgrounds. | wasborn
and raised in Taiwan, came to the United State ten years ago, and had never taken any on-line courses. | was
doubtful about the effectiveness of on-linelearning. | waswondering what students could learn from on-line
courses? What were their motivations for taking on-line courses? Would the teaching preparation time for
instructors be less in the on-line environment than traditional face-to-face classroom? | would like to express some
of my observations and thoughts on these i ssues.

Studentsin Taiwan and China are eager to become proficient in English— reading, writing, listening, and
speaking. Nowadays, students start learning English when they are in the fifth grade in Taiwan and in seventh grade
in China. The newest trend in both Taiwan and Chinaisto start English in the kindergarten. Aslong as English
teachers“look” like westerners and are English speakers, help the enrollments of schools because they ook like
“live models.” Studentsin Taiwan or China spent alot of money to attend these English conversation schools to
improve their English and learn some American culture from these instructors. | question whether students would
still be interested in attending these courses and perform well if they are offered on-line.

Distance Education is getting more popular and it isatrend in higher education worldwide that no one can
prevent. Sometime soon (or it might have already happened), | believe that alot of studentswho are from Taiwan or
China will have opportunities to take on-line courses that are offered by American schools without physically being
in the United States. This might provide some advantages for some international students; for example, they do not
need to leave their country and family, spend money on rent and foods, deal with visaissues, etc. On the other hand,
they might miss some great opportunities to learn about American culture and English language, similar to this study
suggested. Can international students learn about American culture in the on-line environment? | am not so sure. |
believe that it would be like watching atravel channel on television and trying to learn the culture viathe television.
It would also be a pity for international students who completed their whole degree program on-line to graduate
without knowing American culture and missing the opportunity to improve their English skills. And vice versa, it
would be a shame to prevent Americans from learning more about the cultures of Chinaand Taiwan.
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For future studies, it would be interesting to ask international students to list advantages and disadvantages of taking
the whole degree program in the on-line environment. It would be also interesting to explore whether

American culture and/or language skills can be exchanged or transformed through the on-line environment among

international students and American peers. The authors are planning to conduct further research in these areas.

Second Author/Instructor Reflections

In some respects many of the international student’s attitudes about their on-line experience are no different
than that of their American peers. Feelings of isolation, frustration over the lack of non-verbal cues, and the
challenge of dealing with more verbally comfortable (and often less academically gifted) team members are
expressed by American students as well. Appreciating the self-paced format, the ability to take a class without
parking or travel hassles, and the opportunity to reflect and compose thought-out verbal responses are considered
positive aspects of on-line learning by most students.

International students, however, have additional challengesin each of these areas because of different
cultural norms and unfamiliar language. Future on-line courses can take the challenges experienced by international
students into account by describing the culture of the on-line class up front. For example, students can be
encouraged, perhaps even required, to get together in face-to-face on an occasional basis. Special face-to-face
sessions with the instructor of on-line courses can also be offered. Skills needed for surviving in an on-line course
can be articulated. Although most of these suggestions address the affective side of learning; these suggestions may
provide an additional layer of comfort for international students new to the on-line environment.
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Are Professors Ready for the Technology Age?

Carmen L. Lamboy
A. Jared Bucker
Nova Southeastern University

Abstract

Technology and the Internet have invaded the educational systems of higher education. Now, more than
ever, universities are forced to change how they deal with the growing technical needs of these organizations. This
isparticularly evident as for the first time in academia; students entering college may be better equipped
technologically than their faculty. Sixty-six professors were surveyed to determine their preparedness for technology
integration into their curriculum. The findings suggested that faculty did not have the technical skills necessary to
conduct distance education.

Background

Implementing the use of web-based technologies in teaching and |earning requires fundamental changesin
many areas of an institution. Higher education institutions in Puerto Rico are no different. This study was conducted
to evaluate and assess the level of technical expertise or competency of the full time faculty in a private, nonprofit
Puerto Rican university. The research site was established in 1949 as atwo-year technical college. In the year 1991,
it became afour-year college. In 2001, graduate programs began to be offered. Its academic programs lead to
baccal aureate and associate degreesin liberal arts, education, business administration, office systems, science and
tourism. It also has programs on a transfer basis to continue toward bachelor’ s degree, professional degrees, and
certificates. Thisuniversity also offers master’s degreesin Human Resources, Administration and Supervisionin
Education, Marketing, Criminal Justice, and Management. The main campus has six university centers, spread out in
different towns.

Population Characteristics

The student body is composed of young adults who mainly reside locally and also come from adjacent towns.
The majority of students are from families with low incomes and limited education. The student body is also
composed of youths and adults that have recently graduated from high school, as well as adults that have entered the
job market and need to improve technical skills or desire an opportunity for self-improvement. Table 1 showsthe
amount of students per year in the program. On the main campus a 33% reduction of students can be seen between
first and second year students. Attrition continues throughout the academic years and at both the main campus and
the university centers. Further research should look at the extreme attrition found in the amount of students per year.

Table 1 - Student Profile

First Year Second Y ear Third Year Fourth Year Total
Main campus 2186 717 430 315 3648
University 1487 409 255 147 2298
Centers
Totals 3673 1126 685 462 5946

Table 2 - Faculty Profile
Full Time on Campus Part Time on Campus University Centers Part Time Only
72 143 193

As this institution recently went through the licensing renewing procedures, results of the evaluation suggested
that it distinguishesitself from other local universitiesin the areain three main areas:
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Open to change — There is a compl ete support system for change. Beginning with the Chancellor, most of
the professors that experiment with new ways of doing something, always find support.

Professors are always looking for new ways of teaching or reaching the student. As the administration
supports change, the field is open to new methodol ogies and techniques.

Student services— being aprivateinstitution, it is strange to find so many student services available. We
have Freshmen Y ear Services Program, Professional Guidance and Counseling Programs, Advising
Program, Mentoring Program, Assessment Program, Tutorial Services, Complementary Educational
Services Program, Health Services, Social and Cultural Activities, Sports and Recreational Activities,
Books and Supplies, Veterans Services, Student Activities, Student Organizations, Student Council,
Academic Dean’s List, Tutoring, Work Study Program, Institutional Scholarship Programs, After School
Program for our students’ children, and opening in January, 2002 a new Pre-School Center.

Review of the Literature

“Communi cations technol ogies have the potential to transform the educational process. [In many contexts],
these technol ogies have the power to change the roles of faculty.” (Needham, 1986). Technology and the Internet
have invaded the educational system at all levels. Institutions frequently develop new programs or adopt new
paradigmsin response to perceived changes in the exigency of society as awhole or specific student patronsin
particular.

On July 13-14, 2000, a group of sixteen higher education leaders gathered in Lake George, New Y ork, to
participate in a symposium. The topic was "Preserving Quality in Distributed L earning Environments.” This was the
third of the Pew Symposiain Learning and Technology. The purpose of these symposiawas to conduct an ongoing
national conversation about issues related to the intersection of learning and technology. During the presentations,
data was presented that mentioned, according to Carole Cotton of CCA Consulting, a market research firm, that
ninety-four percent of all colleges and universities are either currently (63%) or planning to be (31%) engaged in
distance and distributed learning. Some believe that this extraordinary growth is surpassing the existing quality
assurance capacities of accrediting agencies. Others counter that distance learning is along-established form of
higher education and that quality assurance practices for distance education are essentially the same as those used
for traditional, on-campus education. Regardless, the arrival of distance and distributed learning has raised numerous
guestions about quality assurance. How do established distance |earning institutions ensure quality? What more
needs to be done? How do quality assurance agencies view the distinction between on- and off-campus teaching and
learning (Twigg, 2000)?

Dissatisfaction with the educational status quo, both from inside and outside the university, has increased the
pressure on higher education to reevaluate its traditional educational practices. Higher education isfacing the
challenges of the rapid development of information technology, increased accountability for quality education,
competition from online institutions, rising costs, and changing student population (Ehrmann, 1995; Guskin, 1994;
Handy, 1998; Owston, 1997).

Conseguently some universities and colleges are considering several restructuring solutions. Some of these
solutions target educational practices. modificationsin mission statements urging better preparation of students for
work and life skills (Handy, 1998); curriculare-design with emphasis on measurabl e | earning outcomes (Diamond,
1997); aredefinition of pedagogical goals toward a more learner-centered pedagogy (Collis, 1998); and heavy
investment in technological innovations, such as the Internet (Owston, 1997). Of theses solutions, the | atter has
received much attention in higher education literature. At the research site, asin many other universities,
administrators have high expectations that the potential of the Internet can be realized to better serve higher
education clientele (Duchastel, 1997) and thereby, address some of its restructuring concerns (Ehrmann, 1997z,
Guskin, 1994; Owston, 1997).

Reasons for such expectations arise from several factors. First, the Internet’s communication capabilities and
its ability to transmit and store vast amounts of information hold great promise for the restructuring of teaching and
learning practices. Already two of its most popular services, electronic mail (e-mail) and the World Wide Web
(WWW) are changing teaching and learning practices since “teacher and text” are no longer perceived as the only
resource available to learner. Today, e-mail allows for accessto global peers, colleagues, experts, and researchers.
Similarly, the WWW brings a variety of multi-media resources to the fingertips of students at a speed and quality of
transmission never experienced before though networked computer technology.
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The 1999 Campus Computing Project’ s annual national survey of information technology in higher education
reported that many higher education institutions were providing more services through the WWW. For example,
more than half (69.5%) of the institutions responding provided online undergraduate applications on their Web sites.
More than three-fourths (77.3%) made the course catalog available online. A quarter (25%) of the institutions made
library -based course reserve reading available online and almost half (46.5%) offered one or more full college
courses online viathe Internet and the WWW (Campus Computing Project, 1999).

Second, the Internet allows for greater adaptability of instructional methods to different learning environments
making it ideal for distributed learning systems capabl e of accommodating the academic needs of adiverse adult
student population. Third, traditional classroomsin higher education have been criticized for inadequate training of
students for the work place. The boredom, seeming lack of personal attention, outdated class material, and
inadequate sensitivity to adiverse population are some of the issues that have been questioned (Gardiner, 1997;
Handy, 1998).

To further complicate matters, it has been argued that many students graduate without mastering core skills
(Diamond, 1997). Meanwhile, state of the art technologies are being adopted by corporations which are spending
billions of dollars annually on formal training to make curricula and teaching methods more relevant, interesting,
and modern (Mauch, 1998). Such possibilities are forcing the traditional establishment and administration of higher
education but to jump onto the technological bandwagon (Sherrit & Basom, 1997). Similarly, Rossner and Stockley
(1997) summed up the situation as one of:

... increasing public access to information technology, government funding priorities for initiatives that
support the development of distributed |earning networks, increasing competition for students who no
longer need to be present on a university campus, and the need to provide cost-effective, high quality
education to greater numbers of students. (p.333)

At theresearch site, an intellectual debate has been brewing. Administrators have to contend with the pressure
to integrate technology as a means of attracting student applications and faculty either rejecting its imposition onto
their teaching practices or seek support for technology integration rewards, and recognition for the time and effort
that goes into such efforts. Green (1999) reported that the 1999 survey of college faculty from UCLA’s Higher
Education Research Institute (HERI), which provides the first large-scal e data on some aspects of the way college
faculty use — and do not use — I T resources documented that “keeping up with information technology” is a major
source of stressfor fully two-thirds of the professorate (p.3).

Background and Problem

Though greeted with enthusiasm by the university community at large, technological integration remains
controversial. Opponents caution against hasty and ad hoc technology integration into daily practices of teaching
and learning, specifically without taking into consideration faculty and student willingness and cooperation in the
integration efforts (Noble, 1998; Schrage, 1998; Turoff, 1997; Y oung, 1998).

The Internet is being heralded as a versatile medium to support learner-centered educational practices. It is
being promoted as a technol ogical innovation that can reduce mundane time-consuming tasks of faculty workload.
However, thereis evidence for discontentment and controversial opinions regarding the above from both faculty and
student bodies that only time and empirical research could serve to dispel.

Many universities are making substantial investmentsin new technol ogies for teaching purposes. However,
although there has been widespread adoption of new technologies for teaching in the last few years, they have not
brought about major changes in the way teaching is organized and delivered (Bates, 1997).

Why use technology? It all depends who you ask. Politicians, university presidents, keynote speakers at
conferences from industry, education and government and teachers themselves offer a number of different reasons to
justify the use of technology. Bates (1997) mentions four reasons:

To improve access to education and training
To improve the quality of learning

To reduce the costs of education

To improve the cost-effectiveness of education

Some of these reasons seem conflicting. More students might be served by the institution through using
technology: more means worse quality and more work for faculty. The initial set up cost anticipates delving deep
into the university’ s pocket. For the same dollar amount learning effectiveness can be increased, or more students
can be taught to the same standard for the same level of investment. This seems a great goal to strive for. Twigg
(2000), states, “making use of new technologies to reduce the cost of instruction requires afundamental shiftin
thinking.” It requires challenging the assumption of the current instructional model: face-to-face, synchronous

240



learning. Colleges and universities must focus on producing effective use of resources— faculty, time and
technology, to increase student learning. In order to reduce costs, without hurting the quality of instruction, the
university must move away from traditional management of resources, contact hours, and time. (Twigg, 2000;
Bates, 1997).

Twigg (2000) statesthat “A substantial amount of an institution’s faculty members mu st have an
understanding of and some experience with integrating elements of acomputer-based instruction into existing
courses.” Thisis paramount. When the organization purchases technology, it isimperative to involve professors,
administrators, support personnel and students. Some faculty members may have a great enthusiasm for redesigning
their courses, but have little experience in this area. Twigg (2000) mentions that experts have stated that 13 to 15
percent of the faculty should constitute critical mass. More specifically, 13 to 15 percent of faculty is needed to
begin smaller instructional technologies units and thus satisfy integration needsin order to create a change reaction
moving towards large-scale redesign efforts. It is clear then, that universities must begin by engaging faculty,
training them and providing the professional development needed. Again, the need to acquaint faculty to the
organization’s technical effortsiscrucial. “One of the main challenges of making technol ogy-based teaching a core
function isto extend its implementation from arelatively small number of enthusiasts and early adopters to the main
body of the teaching force” (Bates, 1997). Teaching with technology is not an inferred process, appropriate training
must be emphasized. Faculty must go through a four-step sequence to develop skillsin using technology in teaching.
First, they must understand the importance of using technology for teaching. They need some basic understanding of
teaching and learning processes and different approaches. Third, they must comprehend the roles that technol ogy
can play in teaching and how this changes the organization of content. Fourth, they should know how to use a
particular piece of technology. (Bates, 1997).

M ethodology/Results

The primary goal of thisresearch study wasto quantify the level of technical expertise or competency of the
full-time faculty through self-report. It was determined that the full-time professors would provide more
generalizable data, due to the fact that they are involved in the university growth. A technical skills survey was
given to all full-time faculty (n=72). The response rate was excellent (92%) as 66 replied. Data was collected during
ayearly faculty meeting at the beginning of the 2001 academic year. Variables that were assessed included:
department, years of experience, and technical skill level. The technical skillsreported by faculty were: Word
processing, Presentations, Using Laptop with Projector, Email, Databases, WWW, Discussion Board, Spreadsheets,
Distance Education, Statistics, Chats, HTML, Mailing Lists, and Graphic Design. Information was also collected
regarding prior experience with distance education and the level of experience with distance education based on the
following three categories: some resources on the web, web enhanced (additional resources) and completely on-line.

Theresults are divided into three sections. The opening section involves the primary analysis of the data
(descriptive statistics for the overall sample, departmental affiliation, and years of experience). The next section
involvesthe secondary analysis of the data, specifically, differences by departmental affiliation and also years of
experience and its relationship to technical skill level. Finally, previous experience with distance education will be
highlighted.

Descriptive Statistics

The overall sample distribution of mean technical skills are listed below in Figure 1. Thisfigure represents the
entire sample’ s responses to the technical skills portion of the survey. This evenly distributed bell-shaped curve was
indicative of typical performance.
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FIGURE 1 - Distribution of Technical Skills Scores
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In Figure 2, bars represent each technical skill and the corresponding average for the entire sample. E-mail
(3.89) and word processing (3.82) were self -reported as being the highest level of competency. Graphic design
(1.84) and mailing list (1.82) were ranked at the bottom in terms of technical skill level.
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The following table (Table 3) includes the results of the fourteen technical skillsfor the entire sample
(n=66). These descriptive statistics include means and standard deviations. As displayed by the lowest standard
deviations, the sample shared the greatest similarity regarding mailing lists (also referred to aslist-servs).

Table 3— Technical Skills, Means and Standard Deviations

Sills N M SD

EMAIL 66 3.89 1.27
WP 64 3.82 1.26
PRESENTA 65 3.46 142
LAPTOP 64 320 162
EXCEL 63 2.63 154
DATABASE 64 2.60 134
WEB 63 2.36 1.40
CHAT 62 204 148
STATS 63 2.00 129
DE 61 1.96 125
DISCUSS 63 192 133
HTML 63 184 125
GRAPHICS 63 184 1.23
LISTS 62 182 1.20

Asseenin Figure 1, the overall sample generated a highly consistent and typical bell-shaped curve.
However, when the departments were analyzed separately, significant differences were exposed. The following
graph (Figure 3) represents the sample breakdown by department. Depart ments were somewhat evenly distributed
which was hoped to produce stable inferences. However, please note, due to the relatively small amount of faculty in
Tourism, faculty in this department were not included in the statistical analyses.

FIGURE 3 — Samp |le Breakdown by Department
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Results of the highest and lowest self-rated technical skills by department are listed below in Table 4. Liberal
Arts and Business both stated email as the highest technical level. As seenin the overall sample, the departmental
affiliation demonstrated consistent findings.

Table 4 — Highest and Lowest Technical Skills by Department

Department Highest L owest
Liberal Arts email (3.12) Mailing lists (1.27)
Business email (4.38) Art/Drawing/Graphic Design (1.94)
Science & Technology WP (4.50) HTML (1.70)

Averages were computed for all technical skills by each department and statistically significant differences
were found. These departments and their corresponding averages are listed. Liberal Artsand Languages: (1.80)
Science & Technology: (2.58), Business Administration: (2.97). Cohen’ s d effect sizes statistics (1988) were
computed to compare overall differences among departments. This statistic quantifies the difference between means,
and does so in standard deviation units. For example, a Cohen’sd of .5 isinterpreted as two groups being half a
standard deviation apart. Cohen (1988) stated that anything above .20 is small, .50 is medium, and .80 islarge.
Differences regarded as “large” were found when conducting this comparative statistic.

This apparent variation in the overall scores of departments was further uncovered through an analysis of each
technical skill. Based upon departmental scores of the 14 categories of technical skills, 7 were found significant at
the .01 level and 4 were significant at the .05 level. Those significant at the .01 level were: Word processing,
presentations, laptop, email, database, excel, and chat. At the .05 level were: WWW, stats, html, and mailing lists.
Differences among the departments were so great in technical skillsthat only 3 skills did not produce statistically
significant results. These were discussion boards, distance education and graphic design. There were great
disparitiesin skill levels based on department affiliation. Thisis obviously a concern to the university and therefore;
any faculty development initiatives should involve afurther investigation of this apparent variation of technical
skillsamong departments.

Table 5— Years of Experience

Years of Experience Highest L owest
0-5 email (4.11) Mailing Lists (2.00)
6-10 WP/email (4.40) Mailing Lists (2.20)
11-15 WP/email (4.00) HTML (1.60)
16-20 email (3.75) Discussion Board (1.25)
21+ WP (3.70) HTML (1.45)

The breakdown by years of experience did not produce statistically significant differences. In essence, the
groups shared similar characteristics regarding technical skillslevels. Again, these groupings shared responses that
were similar to the overall sample.

Correlations between Years of Experience & Technical Skill Level

While groups based on years of experience alone did not differ significantly significant differences,
correlations (Spearman’ s rho) analyzing years of experience and technical skill levels did produce statistically
significant results. Chat and HTML offered negative correlations at the p<.01 level. Therefore, faculty with less
years of experience had higher ratings in these areas. Conversely, faculty with more years of experience had lower
ratings in these areas. These findings were very consistent with the literature and the researchers’ expectations. It
appears that younger faculty have more familiarity with these higher order technical skills than older faculty. Such
findings point to the need to include all memb ers of the faculty in terms of professional development.
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Distance Education Experience

Information was collected to meet Twigg' s theory of critical mass. On the following survey question dealing
with “Experience with Distance Education”, the following responses were stated: yes (n=13) no (n=51). Also, of
those that stated having previous experience with distance education (n=13), based on the three categories, the
responses are shown below in Table 6.

Table 6 — Distance Education Categories/ Levels

Leve Description Responses
1 Some resources on the WWW 7
2 Web-enhanced 5
3 Fully on-line 1

Thisfinding can be interpreted as such; 20% of faculty surveyed had previous experience with Distance
Education. This meets (and exceeds) Twigg' s recommendation necessary for critical mass. While thisfinding is
interesting, it only hints that a move to distance education would be successful. This university is beginning to
involve itself more in this genre, however, based on the low technical levels of the faculty, thisfinding is still left to
conjecture.

Conclusions

Thefindings of this research convey an apparent disproportion of technical skills among faculty.
Departmental affiliation provided the greatest variation in technical skills. This pointsto the need for greater
semblance of technical skills among faculty at thisinstitution. In a perfect world, all faculty in an academic
institution would share common technical skills. Yet, asreflected in society, commonalities regarding technical
competency is atypical. The “digital divide” apparent in society is also reflected in academia.

Based on the findings of this study, the critical mass required to effectively integrate technology was evident.
Yet, thevariationsin skillslevel provided agreat disparity among faculty. Basically, faculty appear interested, albeit
at different levels. However, thisis not acceptable in higher education where standards are typically required to
ensure equal outputsin terms of students objectives, etc. Thus, to level the playing field, faculty development should
look to raise the technical levels of those determined to be “weak”.

Whilethisinstitution isinterested in conducting distance education in the near future, the faculty
preponderance of lower level skillsisaconcern. As expected, the Science/Technology and Business departments
scored higher than Liberal Arts. However, the technical skillsranked highly were typically “lower-level” skills
(email, word processing). While the entire sample shared similar low levels of technical skill competencies (email,
word processing), there was an overall lack of the higher order skillstypically used in distance education (html,
mailing lists).

Further Research

The conclusion of this study also gives direction to further research. These findings demonstrated weak levels
of technical competencies which point to the need for better preparation regarding the technical skillsand the
integration of these skillsinto instruction. As purported by Bates (1997) faculty must go through afour-step
sequence to develop skillsin using technology in teaching. They must understand the importance of using
technology for teaching. They need some basic understanding of teaching and learning processes and different
approaches. They must comprehend the roles that technology can play in teaching and how this changes the
organization of content. Finally, they should know how to use a particular piece of technology. A further
investigation determining the level of understanding regarding these principles should be completed to greater
understand the process of integrating technology into teaching. Theinclusion of these approachesin professional
development would be an effective start to ameliorate such deficiencies of faculty.
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Abstract

The School of Education at Indiana University South Bend endeavor s to devel op committed educators to
meet the needs of a diverse population. Reflective practice is one of the cornerstones used in teacher development.
In this paper, we explore the use of case studies to assist novice teacher educatorsto reflect on issues associated
with the integration of technology into their teaching practices and patterns.

Introduction

The School of Education at |ndiana University South Bend endeavors to develop committed educators to
meet the needs of adiverse population. Reflective practice is one of the cornerstones used in teacher development.
Case studies provide one avenue of developing reflective practice. Cases can provide an opportunity to experience
issues similar to those they might encounter as they move from pre-service teachers to novice teachersin the
classroom. The case experience can provide a structure for them to use as they engage in reflective problem solving
and assess their own performance in the classroom. In this research project, we explored the use of case studiesto
assist pre-service teacher educators to reflect on issues associated with the integration of technology into their
teaching practices and patterns.

Background

Research from this project was primarily focused on case studies as atool for reflective practice. Toa
lesser extent, we also addressed the role of novice and expert in approachesto learning. In her review of case
studiesin teacher education, Merseth (1996) observes that cases should be real, require research, and provide a
source for discussion by users. One of the emerging formats for case studies identified by Ertmer and Russell (1995)
was fiction ground in real-world practice end experience that focused on key issues or a central theme. Exploration
of fictionalized cases to help students develop their prob